TO 

The  right  Honorable 

^ndhis  much  honoured  Lo. 
ThoitKu'Lo.  ^rudenel,  Baron 
ofStauton* 


Right  hmourable^Andmy  very  good  Lo,  "'■ 

Our  fingular  kmlif  ledge  in 
all  txcellentj  and  folid  Li* 
tcmnic^andjoHr  enjer  He- 
rokkejAtid Hohle  difiofition 
to  the  heft  kinds  0/ Learning,  arenot 
unknQwneunto.  the  world  j  Jnd  mongfl 

other 


ether  jludies  m  your  Lo.  mlmrltie  at  the 
Vniverf  ^tie,^o«  tooke  no  little  ajfeSiion^ 
to  the  Mathematicall  Arts,  as  hy 
your  Lg.  owne  iVfanu- fcrip ts  andex^  ». 
alientBookcs  in  your  Lo  great  Libra- 
ric  J  havs  often feene;  'Bejides^  not  onely 
hy  mine  owne  fmdry  conferences  with 
y  our  Lo.  hut  alfo  hy  the  relatim  of  others  of 
more  mature  judgement  I  haVe  bin  amply 
informed  in  the/eyour  L.more  agedyeares 
7iot  onely  of  your  continued  loVe  tothefe 
hxtSyhtttalfo  that  your  knowledge  inthem 
far  exceedes  many  of  f/;^  Nobilitie  of 
this  kingdome,  ISlpli?  my  Ltphen  Icau- 
fed  the  JuhjeSl  of  this  Tra6lat  to  he  made 
for  your  Lo.  laft  Summer  (/  meane 
your  lo.  Honzoncall  Quad  rant j  J 
had  not  then  any  intention  fo  foone  t§ 
haye  itfritten  puhlikely  upon  it-^'But,ha^ 
ijin^then  hut  declared  u?tto your  Lo.  the 
excellent  and  abundant  ufe  of  the  Io» 

flrumenc 


ftrumcnc  hy  the  heads  of  the  pro- 
portions  then  Jlt.htly  compiled 
(farre  exceedmg  the  Inilrumentall 
Ti>ay  m  this  nature,  that  ejther  Nobili 
t4e,Gentrie,  or  others  are  now  acquaint 
ted  -a^ahmthls  kingdome,  for  a 
recreative    Inftiumcnt,    as  -u^eM 
for  the  copious  ufi  thereof  as  its  ^reat 
faalute,and e^peditionin  operationjyour 
Lo,  thenincouraiingmetothe  publtjh 
i«|  of  tt.for  a  generall  end.,  many 
Moneths  after  f  confidered  thereon- 
anddreJ,  tt  up  mto  a  Body, W  thus  ac- 
commoiatedit,  as  J  here  prefimit  noli, 
mto  jour  Lofayourahlecenjure  a?id  Pa 
tTonzgt(to  hejheltredundnhe  winJs 
of your  Lo.  clemency  again  ft  ill  calum^ 
niators  and  makvolmts)  as.  \elonnn^ 
efpecially  to  your  Lo.  fnh  you  \ere  the 
fok  motive  tothisworke,  and  hai^oth 
the  ufe  of  the  In  itriimeut  before  it  c^ 


tJm  to  a  puhUcke  Vtew^  and  the  firfi 
Quadrant  tW^l'fr^iW  made  common 
in  this  kind :  accept  therefore  favourably 
JhefeechyourLo.this  f nail  mite  of  my 
labours^  06  from  the  hands  of one  of  jour 
poorejl  fervants  (yet  true  ajfeBionate) 
"^ho  fhallalUfayes  acknoMedgeyour  Lo: 
ISlobleneffe  Wards  him  ,  and  eyer 
rejl 


YourLo, 
<  mo/i  humbly  demoted 

U  Honour  and 
feryeyou 


To  the  Rcadcn 


Sforel  fliew  thp jVffiV«,  dcfcribe 
the  particulars,  and  deliver  the  uics 
of  this  BorUomall  ^luadrant^  it 
will  not  bee  impertinent,  for  the  fa- 
tisfadion  of  fomc,to  give  the  Re^^^tr  to  underr 
ftand  what  moved  me  unto  it,  how  it  exceeds 
other  InBrnments^  and  whence  it  might  be 
drawne,and  projedcd. 

Now  the  ingenious  aptncflfe  for  Innentiof}^  and 
accomodating  of  things  in  a  fairc  and  expedite 
courfc  for  OtfMtbmatica//  PraUices^o^  that  late 
profeflbr  of  Afironomj  W^Gunter  is  not  ua- 
knowne  unto  many  about  this  kingdome^ 
fatisfying  many  of  bis  friends  according  to  his 
free  and  noble  afFcdion)  by  TrAnfoiftsin  that  of 
more  folid  matter,but  fuch  of  vulgar  PraBices  he 
bath  publikcly  made  maniftft  for  the  ufe  of  all 
fuch  as  aflfed:  thofe  Studies.  In  which  worke  ma- 
ny yearespaft  I  tooke  occafion  to  confider  the 
Scheme  ^01  Di^^^mme  of  the  fourth  ProyeUim  in 


To  the  Redder. 

his  Books  of  the  Se^or  Page  the  6j\,&c6^.\m^^  ac- 
cording as  he  faies  is  after  the  manner  of  the  old 
Csncii^e  hem^fphsre{  buc  being  in  truth  a  naturall 
Projection  ot\ht  viiible  Hemifphjre^  that  is, one 
Moytie  of  the  g/oh^  projedtcd  on  a  Plaine) 
which  Diagram  and  Pro\etiion  is  now  chalenged 
by  my  Reverend  good  friend  Master  Onghtred^ 
and  ic  fhoLild  fceme  that  U^iaHcr  Gnmer  l>ad  the 
Original  of  it  from  his  labours,  iavcntion,wh6 
compofed  and  made  the  fame  fo^fur  more  then 
thirty  yeares  paft^as  appcarcs'byhis  ownc  W'ri^ 
thgSy^  Mannfcrift^nfoa  that  T^roieUioH  flicw- 
cn  Kie  in  the  tim«  of  the  Printing  of  this  TV^r^ 
m  upon  my  Hofi^ontaH  jS^^drAnty  vvhofc  e?:* 
cellent  knowledge  in  Maihematicdl  Lcaiming 
may  evidently  confirmeit :  which  "Pf^jW/itJ^s  the 
M^fitr  Oughtred^^v^  to  the  late  of 
Winchefier^DoUor  2r^»,fof  miorethen  2o,ycares 
p^.ft,  and  to  fomc  othtrsof  very  goodquality* 

And  it  may  alfo.by  a  Letter  from  that  mo^  , 
famous  aai  admired  geometer ^  MaBtr  Henry 
Srigges  unto  MaHsr  Onghtred  dated  from  Gre^ 
fh/nm  College Imcyih^  i.Anno^i6i%hz  coUeded 
that  the  faid  Mafler  Gnnter  had  the  firfl:  ovikturc 
of  that  fourth  Pr^jVfif/i?^,  from  the  f&id  Ma^er 
Oughtred^m  which  letter  arc  thefe  yNotd^iMaSler 
Cjmter  doth  here  fend  you  the  Print  of 
Heriz»ont4ll  DUll  of  his  drawing  after  your 
hfirum^Kt\  Kx\^  afterwards  the  faid  Projec- 
iioH  was  alfo  prefented  by  MaHer  Gmter  to 
many  ^ol^XtPer^onages ^  and  in  particular  to 


Te  the  Rader} 

iht  Right  HonoHrdU  the  Sarle  cf  Bridger^aur^ 
Caufing  it  to  be  cut  in  tSr^jffi,  in  fuch  a  forme  ai 
I  have  placed  at  the  end  ot  this  T raftat^  fome 
ules  of  which  DiaB  are  extant^viz*  the  2. 1 8  2 1 . 
and  ^j\.Pro.  ohh^IndffX  or  7"^i/5r following. 

Tiow  having  confidcrcd  diverie  Focket  Itifiru^ 
inents( that  niiariy  men  arc  prafliftd  in}&  looked 
into  fundry  ProjeUionSy  amongft  which  that  of 
Gemmafrifim  (there  drawne  in  the  Bookje  of cbe 
4yf0^?r)  is  of  admirable  ufe,  yet  making  a  more 
ferious  qu^erCj&contempIating  liiorciritcnfively 
upon  that  Diagram ydtiwnc  and  fpecificd  in  that 
<54,and  tf5-Pagesofthe  5eJ^^r(aforefaid)l  found 
it  farre  to  cxcccdc  all  others  in  the  (J^nltif  licit 
arid  cxcclIeRcic  of  performance. 

//Ifliould  adde  unto  it  a  KaUndero^  tims^ 
and  an  Index  graduated  w  ith  an  Axis^  and  Per^ 
fendicn/an  to  be  erccfled  vponitat  pkafure;  tk, 
referring  only  the  Trape^i^ll  firme^  it  {hould  be 
fitted  farre  to  exc^cdc  any  portable  InHrHment 
for  the? $ckst;tvcT  yctprcduced  ii;  refped  ofthe 
general  ufes  of  it:in  vefolving  fuch  ordinary7rt7- 
fofnions  which  are  prafliccd  in  AFironofrAe^  up-* 
on  the  (^lobe^  Sphe^re^  Hemi^heare^jSu^ftdrams 
ofallforts^  jifiroUbe  Frijtu^,  B/agr^ue^  znd 
others  for  facility,  expedition,  or  ccrtaintie, 
( like  U?^<t^»iri!fif^  confidercd  )  for  in  thefc 
Injlruments  for  fe verall  times,  and  fevcrall  T^ro* 
f  options  ^  there  muft  be  diverfe  retflifications 
ohhe  parts  belonging  to  thefc  InHrPimmt^  and 

a  that 


7>  tk  Reader^ 

that  diverfly  by  rcafon  of  their  divcrfity:By  this 
Honz^ontall  ^H^tdfAm.tht  foroitr  rsdifications 
are  av'oidcdjContcmplation  &  the  eye  being  on- 
ly the  Index^xht  aptnefie3&  ficneffc  of  thc  parts^ 
and  lines  fo  naturally  projedcd,  or  dcfcribed  as 
they  are  upon  the  plainc  of  the  fnlfrumi!nt(hdng 
apart  of  the  Hortz^on  the  Parallels  Meridfons^  Sc 
f^erticaU  C^rclesyXhzt  are  contained  er  may  be  dcf- 
cribed in  ourLiimi^^ftfruflicicntly  ncccffary)indu- 
ceth  any  one  in  the  undcrftanding  of  the  ules  of 
it  that  is  but  indifferently  vcrfcd  in  the  linamcnts 
and  principles  of  the  G/^^r  ,what  to  fpeake,  and 
what  to  anfvvcre  in  a  Prdfofitiott  without  farther 
direction  :  And  having  had  this  HorUontall 
^Wr^j^/ for  many  y cares  part,  as  a  Pocket  In^ 
firument ydivcvic  about  this  Kingdom  being  im- 
portunate with  me  for  to  have  it,  or  to  pub- 
lifii  the  ufe  of  it,  feeing  its  great  facilities  and 
cxpedition,in  comparifonof  fuch  Ptfcket  InHrn-^ 
ments  as  are  now  ufedjhcrCjOr  in  forraigne  parts : 
I  was  willing  at  laft  after  I  had  given  order  for 
the  making  of  fower  of  thefe  Inflrnments  in  SiU 

for  feverall  T^hle  Perfenages^  to  disbur- 
then  my  felfe  of  T ran/mkng  the  ufes  of  th  e  7^- 
firamint^mA  Tables  for  the  making  of  it,  to  fatif- 
fie  thofc  which  were  importunate,  and  to  let  o- 
thers  chat  are  ftwdious  in  A/athematicaU  PrdSim 
alfo  participate  of  it- 

Now ,  v^hat  I  have  delivered  vpon  the 
accommodating  of  the  Inflrnment  thus,  the 
snaking    thereof,    with  the  ufcr  that  I 

have  • 


I  7>  the  Ruder, 

have  delivered  in  this  Tratlat  upou  it  fo/- 
j  lowing  J  I  acknowledge  due  to  none  InferloHr 
Ajpfimt^  h\itt9amco\vi\t IndMftrj,  fearch  and 
I  Uhur,  and  that  64. 65.  and  66.  Pages  of  the 
^M%ofthe5tfS«r  before  fpccified  in  which  is 
oncly fliewne the  i.j.ifj.ai.zf.and  30,  Propc^ 
fiiiont  of  the  JndtXyOt  Tabic  following,as  nfes  of 
the  faid  ProjeHieu. 

Tutl  have  extended  them  to  many  more, 
^and  abundantly,  and  plentifully  fiipplicd  the 
iobfcuriticof  that  Scheme,  otDiagrHmme  there 
jdrawne  (as  for  agencrall  good)  in  theufe  of 
lehis  HorizMtal^adraKt.ldelivet  iherforefirft 
the  makinjg  of  it,  firft  by  the  SeSor  (fomewhac 
different  from  that  of  UMafier  Csintcrs)  fecondly 
by  GeometrU^ndi  laftly  I  flievv  a  third  way,how 
lit  may  be  FreieSed  aad  made  by  my  Matkma^ 
tticaU Ring,  and  by  Nftm^ert^  which  I  have  Ca/- 
WatedznA  accommodated  to  that  end  in  Tahler, 
for  more  cxadneffe.  P^rt  of  the  gcncrall 
fcopcand  ufe  ofwhich  Inftrumm  I  dcliucr  in  the 
hdtx,ot  7Vi^/(ffollowing. 


4 


fndex.or  Table  of  the  vjet 
oftheHori^ontall 
Quadrant . 


Viz  of  the 


By  thz  Hon-  1 
y),n  to  fi)ti^,\ 


\  l,im  of  Shadorv^s. 
I  i<jilender. 

^  /Equator. 
I  Eclipticlie. 
1  HouTC'lines. 
^  Index. 


1.  The  Sumzyox  St  arm  Mtitude  at 
■  any  time.Pag.5^.' 

2.  At  any  T>ay  of  theye^src^how  faric 
the  Sun  rtfethy  or  fetteth  from  the 
true  £.^/ cr  li^efi.  Pag.zS. 

J.  Tht  Suns  ^X,muthiin4  u4ltitude, 
at  any  l70£/re,  for  any  c/^y  ,  Pag.62. 

4.The  ^eridim  line  ,upon  any  appea- 
rance of  the  Siimt.'t'dLg.  5  5. 

J .  The  vnccrtaincie  of  time yhy  noting 
the  Shadow  of  things ,  Pag,  6 1  • 

6.  The  Site  of  ^  Building.ox  Coftin^ 
of  a  F/^^e.Pag.^7. 

7.  The  Vitiation  q{  the  Needle. 
Pag.^^. 

8.  The  2)cclination  of  a  or 
Plaine.tYit  Sunne  fliining  thereon, 
Pag.71. 

9.  The  InclinAtienoi  a  Pte*?2e>  and 
to  place  a  P/,^/?2eH5ri?;o/^/(i//,Pag.%. 

10.  At 


The  Index. 

to.  At  what  houre  in  nny  7>.iy  of  thc>f4re 
the  JhadoTP  of  an  Altitude  tsd^usll, 
doubIe,tnpIe,$cc.untoit.P3g.^  ^. 
II.  Inftantly  the  houre  of  the  cfjy,  the 
^l^muth  and  Altitude  of  the  SM»,with 
the ^eridLTti I'tney  without obfervation 
or  fight  of  the  Slun^hy  knowing  the  Fro- 
portion  bet^'veene  the  length  of  z  jhadoy^ 
iipbn  a  Hori\ont(iU  Pldine  Sc  that  which 
.     f  caftsthey&iirfoir.Pag.^/. 
By  f  ;?e  line  l  1 2, .  At  any  heurty  an  Altitude  of  the 
ofjhadoms ^      or  >4]{i;»«/;^jwhat  Proportion Jhadoms 


iihad. 


h:^ve  to  their  Bo^/ier.Pag.j/. 
I  j,Whcther  and  Altitude  be  above^  or  be- 
low the  lewell  pf  the  eycy  &  how  much, 
14,  The  Ijight  of  an  Altitudcy^cctSibicyOT 

in  acceffible.  Pag.ioo,  loi. 
I  $ .  The  meafure  of  any  Part  of  Altitude 

not  approchable.  Pag.  102. 
i^.  The  inequality  of  Timcy  in  cquall 
Months  J  or  equal!  number  of  T>aye£ 
Pag.44. 

1 7  .What  number  of  dayes  wil  make  the  day 
and  houre  longer^  01;  (]iprter  at  any  time. 
Pag.45. 

1 3. The  houre  of  the  Surj  rijing'^fcttv/ig:;^\th 
the  length  of  the  rfiij/  at  any  itmejPc^^i^. 
i^.What  dsycs  are  alike  in  lengthy  &  what 
ciay  the  Sun  rifmg  in  tlie  one,  fhall  be  the 
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By  the  Pa- 
rallels to 
Jfearcb  out, 


Sunfetting in  the other^Pag.  14 . 
>.  Theincquality  of        between  d.iy 
breake,and  Sunriflng.V:^^.^l. 
21.  At  any  day  the  Sum  declin(ition*Vag.^j{. 
iz.The  Latitude  of  a  Place^or  highit  of  tlfb 

Po/e  above  the  H(?ri2[o«^Pag.6o. 
z  ^ .  At  what  houre  in  any  rfoy^the  Sum  ^^i- 
miitb y^nd  Altitude  will  be  cquall,  and  how 
muQlnhcAltitude^Aiinuthmlb<*Va^./^z 


1 


quator  h 
feenc 


By  the 
EcUpticlie 
to  give 


My  the  hoar 
lihzestojind 


{5.4.  The  Suns  equall  motion,  right  Af^ 
centmy^nd  obUi  Afcentionjlhg.i6. 

^ The  Sunnes  Place  at  any  time  of  the 
yearejPag.xj. 

i6.Thc  Degree  of  the  JEquator  in  the  H9^ 
nion%  by  fuppofing  the  degree  of  the 
EcUpticii  in  the  HoriionyPsig  ^6. 

Z7.  The  Degree  of  the  EcUpticlie  in  the 
Horixony  by  fuppofing  the  degree  of  the 
JEquatOT  in  the  Hon'^t o«.Pag.47. 

i8.  The  degree  of  Medium  Cctlty  or  th^ 
degree  of  the  EcUpticlie  in  the  Meridianp 
by  fuppofing  the  degree  of  the  EcUpticlie 
j     in  the  Hori\oniVel  contra.Pag.47 . 

[  ip.The  HoTofcope,  or  the  degree  afcendcmt^ 
or  defcendnnty  and  the  Honagefiima  de- 
gree at  any  b«wyc.Pag.49. 

go.  What  Angle  the  EcUpticlie  makes  with 
the  HorixonyOt  the  Altitude  of  the  Honon 
gefstma  degree  and  what  Azimuth  it  is  in 
at  any  bot#re,Pag.fo. 

3 1 .  The  houre  of  the        and  Azimuth 

of  the  SunncyVdi^.'i^. 

3  z .  The  houre  of  the  day  agreeable  to  any 
Altitudcyov  AximutbyVzg.  39. 

3 J.  The  Sunnes  Difference  of  Afcention^ 
fof  any<iy?,Pag.2  3. 

34.  The  Quarter  of 'the  jie^re^  and  daif. 
of  thtn^onethy  houre  of  the  dayy  Meridi- 
an-line iZnA  Azimuth  of  the  Smne^  if 
it  were  forgotten  :  Pag.  64 » 


8. 

the  In- 
dex adioy- 
mi  with  0- 
thcT  lines 
ym  have* 


the  l»dex\ 

J  J  .At  what  houn^^  ^ltitude,ihc  San  mi  be  dueE^z^, 
at  any  day  of  thzyeare^Va^.ij. 
3  6. The  Sum  ^rimuth,  &  houn  without  obfervationj 

3  7 .  The  time  of  day-brealie,  or  end  of  Tm-light,  for 
any  day  in  the  j/earc^Pag. 30. 

3  S.The  or  7)cprefono( the  in  the  Meridian^ 
fot  any  c/ijy  in  the  ycare,  here  or  for  any  Latitude j 
Pag.29. 

3  9.1'he  Suns  deprefjion  Sc  ^^muthj^i  any  home  of  the 
N/^fc^  affigncdjPag.AO. 

4o.Thc  houi'e  of  the  d^j^  to  our  ^ntipodesy  by  fiippo- 
fing  the  fins  deprejfionnndtv:  the  Hori^o»;,Pag.42. 
4 1  .What  houreySc  Mtitude  the yj/??/2e  commeth  upon  a 
declining  Tvally^iny  day  in  th^ yeare^  &  how  long  the 
fin  fliineth  thereon^Pag.  3 1. 

4 2.  At  what  feoiir^  and  Altitude  the  ^j/;?  mull  have, 
to  be  oppofite  or  Perpendicular  to  a  ^Declination 

J  FlaineyV2ig.i$. 

^43  The  dedinatio  of  a  yrallyhy  fcing  the  fin  beginning 
tofhine  thercon,or  gomg  from  itjPag.^^. 
44.The  houre  &  Mtitude  of  a  fiars  comingto  the  Me^ 
ridtan  at  any  Mizht  in  the  yeare  afligned5Pag.74. 

45  .The  time  of  the  rifingyfettingy  &  continuance  of  a 
ftarre  above  the  Hori^onySc  in  what  part  of  the  Hemi- 
fihere  they  may  be  feene^with  t)\^  Azimuth  and  Alti- 
tude thereof  at  any  hourey  Pag.78. 

46  In  what  part  of  the  Horixon  a  fiarre  rifeth  or  fet- 
/ef /?>and  vit  what  houTZ  &  Altitude  it  will  be  due  Eafi 
or  ^e/?3pag.8o. 

47  .What  Azimuth  any y?^rr^  is  in,  upon  any  appea- 
rance thercof^with  the  houre  of  the  ;2i^/;rjPag,  8  2. 

43.  Howtomeafure  the  Quantkie  of  an  Angky  or  to 
finde  the  diftance  of  two^^f^rre^'^Pag.S  ^. 

49.  How  to  mcafure  !Z)i;?^i?2 and  Bredthsy  Pago 

JO.  How  to  take  the  Circuit  of  a  r/gKre^or  the yiir- 
;^  Wjg/?ofaP/4Cf^i^ag.^3. 

Much 


J^Vch  morel  might  have  laid  open  up- 
on the  ufe  of  this  JnftrumentjZS  the  ma* 
kin^ofBon:^ntalldire&^dedimng^ciUrdricaly^ 
8c  ^J^in^dynlls^thc  diftancc  of  the  houresjuh*) 
ft'tkr&LjltleshightjStofieriusAHrdlde^MaH^^^ 
Gunters  Quadrant  y^nth  many  other  Jnflru* 
merits ^noYt  ufcd,  but  let  thefc  be  fufficient 
for  the  prcfcnt;  the  ingenious,  may  cafily 
addevnto  that  which  I  have  delivered  ,&i 
therefore  I  flievv  firft  how  to  project  thej 
^nHruments,  then  the  Vefcri^tion,  and  laftlyj 
how  thcfe  ufes,are  compcndiouflycon-; 
crafted,  and  operated.  ] 


The  Table  for  the  defcribwgof 


The  Tables  for  making  of  the  Honzontall  Qaadrdnt. 
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Of  the  Making  of  the 

Horizontall  Quadrant 
by  the  5e6tor. 

)  Jr/l y^LCcordln^  to  my  ScmidLmeter^s  2 N.  ,  . 
oxZS,  defcnbe  a  Circle  reprerentinc»  the^^y^^4«- 


Hori'^qn,  and  draw  the  line  ^'jV.  for  the 
Meridian :  Divide  the  halfe  Meridtan  ZN. 
and  Z    into  5j0.gr.  according  to  the  Tan 


^ents  of  hialfc  their  Arkes,  by  the  heipe  of  the  Sines  on 
the  edge  of  the  Se6for  :  or  the  feinidiameters  may  be  divi- 
ded into  fuch  parts,  or  points  as  are  required  concerning 
the  PrOjeifion^  thus.  Confider  what  parallels  you  would 
I  defcribe,  and  how  much  they  are  diftant  from  the  Zenith 
in  their  intcrfe^ions,  in  the  Meridian  both  towards  the 
South  and  North  of  the  Ze??^/'/;  (for  every  parallell  in  an 
oblique  Spheare:,in  his  interfeftion  with  the  Meridiany  is 
farther  from  the  Zenith  in  one  part,  than  in  an  other) 
Then  if  the  femidiameter  Z  N.be  placed  over  in  the  figne. 
^o?»/>/c/?2f?2/ of  halfe  that  diftance,  from  the  Zcnitkjthe 
parallell  cSi^e  of  the  former  hajfe  taken  from  the  Se^or  : 
lhall  from  fiiew  the  mterfc(Sion  in  the  Meridian  with 
that  parallelK 

■#gr.  m.  -J 

i^^ropic\eo^S^  wliof«  difian.  rs.  the  South')     1  18.  o. 
j  CCS  cf  inter- 1  N.thcNoith  I  M^j.o, 
^  fcftionsinthc  j  11 
^    <  JE^piator     ^   >Mcridian  (ac.<  S  ♦the  South  5>is<  5i-3o.  ^ 
!  cording  to  the  \  N.  the  North  t    |  128.30  /"v^ 

Lar.of51.gr.)  « 

Tro{ic\ioiyf  |  3o.m.)rroniZ.  |  S.  the  South  I    |  75  30.  1  «  j2 
'  i>  I-  J  towards        w  N  the  North  j    I  x  p  .0.  j  ^  ^ 


1  14.CO.A 
<  25  45  C 


i 

Now  if  the  femidiamcter  2.S.  bee  placed  in  the  Sim  \ 
Comptement  of  A.viz.  y^.gr.  and  then  the  parallell  Sim 
of  A  takcn^viz.  14.gr.it  will  reach  from  Z.  to  S^.  the  in- ' 
teifeclion  of  the  Tropic^e  of '5o  with  the  South  parte 
the  MeridiM)  but  if  the  femidiameter  Z.S.  be  placed  ovci 
in  the  Sine  Com^lemcnt.Bm^^lJ  '^v.^o^m.^  then  the  pa- 
rallell Sine  of  B.viz.f  i.gr.jo.m.being  taken  it  will  read  ^ 
from  Z  to  V.the  other  in:terreftion  of  the  Tropiclie  of  6c,  j 
with  the  below  the  Pole^  the  Middle  between^  ^ 

this  V.ahd       will  bee  at  i.  which  is  the  Center  of  thai 
Tropich^c :  In  like  manner  may  be  found  the  interfedions. 
and  Centers  of  the  other  parallels  with  the  Meridians^mi  ^ 
fo  may  be  defcribed.  Ij; 
5.  To  dc-    «^^^0/zrf(y^feeingtheLat.is  Ji.gr.jo.taketheSemidiamc*  iq 
fcribe  rhe  ter  Z  5.andfit  it  over  in  the  Sine  Complement  of  it^  viz.  J 
hourclines  j8,gr.jo.  then  the  parallell  fine  of  f  i.  gr.  go.m.  wil: 
reach  from  2.  to  f.the  center  of  the  houre  of  6^.  £  P  IV  ^ 
but  if  the  Rad'm  2  S,  be  fitted  over  in  the  Sine  Comple-  ^ 
mentof  halfe  ^S.gr.  ^o.viz.yo.gr.^f.m.  a  nd  the  parallel 
fine  ot  halfc  ^S.gr.go.viz.  ip.gr.  1 5i.m. be  taken,  itwilli. 
reach  from  Z.to  P.  the  Po/e, then  upon  T.  ered  a  perpen-  ^ 
dicular  to  the  line  P  r.viz.i.  T.io,  which  fhall  ferve  foi  ; 
the  finding  of  the  Centers  of  the  MeriiicmSyOt  houre  Cir-  \. 
cles  paffing  through  the  Pole  P.  now  feeing  that  T  P.is 
the  neereft  diftance  in  the  right  line  i.io.imto  P.the  righl  ' 
line  P.r.fiiall  be  Rcui'm^  to  a  Circle,  and  the  line  2.T.10, 
fhal  be  a  Tangent  line  to  that  Circle.Now  the  Radm  of  a  if 
Circle  being  knowne^the  Tangent  of  any  Angle^or  Arke^ 
may  be  alfo  knowne,  according  to  the  Naturall  projedion  ^ 
and  congruity  of  lines,but  becaufe  in  this  firft  diredion  wc  ^ 
would  apply  itfoly  to  the  Se^or  :  the  center  of  the 
Meridians  or  houre s  may  be  had  by  the  helpe  of  the  Sines  . 
thereon  thu5.  j. 

Confider  what  hour?,  or  Metidlm  circle  from  the  I 
houre  of  6.viz.  E.FyJV.  you  would  difcribe,for  then  if  the  \ 
RadtwiPyt.htfimA  over  iji  the  Sine  complement  of  it  jj 
and  the  parallell  Sine  of  the  houre  Angle  Taken,  it  will  ^ 
{hew  from  r,  in  the  line  2.10.  the  center  of  that  Meri-  ^ 
dm>ox  houre  cu-cle :  fo  if  the  houre  circle  of  $.  or  7 .  wcje  ■ 

tf 


! 

;  3 

jo  be  dcfcribed,  whofe  hoiire  Ajigl.c  at       the  Pok  is 

S'  y.  gr.  fit  the  Radm  or  femediametci*  T,  F.ovcl- 
1  the  Sine  complement  of  it  viz.  7^.gr.  for  then  the 
"ine  perallell  of  if.gr.  being  taken  will  reach  from  r,to 
.  and  from  to  7^  the  Center  of  the  home  circles  of  5 
nd7.  If  therefore  one  foote  of  the  Cumpafles  be  placed 
1  f.and  then  extended  to  P.  the  Pole,  you  may  defcribc 
le  houre  Circle  of  f .  and  placed  in  7.  you  may  draw  the 
oure  Circle  of  7.  and  fo  may  be  defcribed  the  reft  of  the 
{eridians .  and  houre  Circles, 

Thirdly  i  to  defcribe  the  Eclipttclie^  confider  the  diftan-'  J 
s  betweenc  the  Zenith  Z.and  the  Tropicks  of  'VJP.  and  6^.  T©  cic- 
xording  to  the  form.er  Lat.of  5  ngr.  ^  o.  which  will  be 

7  5.gr.and  2.  ©.28.gr.then  take  the  femideameter  ZyS.  S^^^^^ 
id  fitit  over  in  the  Sine  of  thofe  Avkes,  then  the  par-  ^ 
lell  Sines  of  the  Complements  of  thofe  Arkes  will 
lew  from  Z.  the  diftanccs  of  the  Centers  of  thcfe  Tro- 
[call  points,  fo  the  Center  of  the  Soucherne  femicii  cle  of 
It  Ecliptic f^ey  will  be  neare  the  Pole  P^vi'z.at'V^.  and 
le  Center  of  the  Northerne  femicircle  of  the  Eclipticlie 
all  be  below  the  Pole  at  ©.Therefore  placing  one  fooic 
f  the  Campaffes  in  ©.  below  the  Pole,  and  extending 
ac  other  foote  to  above  the  Fole  you  may  defcribe  the 
micircle  E,^.JF>  and  placing  cne  foote  in  neare  the 
o/e,  you  may  defcribe  the  femicircle,E,'V^pJ/A 
Now  for  the  dividing  of  the  Ecliptic y  this  Mr.  Gun" 
er  delivers  fo  obftrufly  in  hi§  ^6,page  of  the  Se^lor.That 
•a  man  had  not  more  fundamental!  Mathematicall  Do- 
fcrine,  then  his  Booke  teacheth,  he  (hould  never  attaine 
rtto  it:  Confider  therefore  'firftjwhat  right  AngleTriangles 
lere  are  made  by  this  EclipticJiBy Equator  ^nd  Meridians^ 
iiy  yB  K.orTBb':  T  R  orTi^IC,&c.  and 
et  the  right  afcention  -of  thefe  Arkes  of  the  Eclipticlie  hit 
ou  intend  to  divide,  foT,B.  istht  right  afcention  of  the 
Ukes  T^'^y  and  T^X-  ^^^tl  T,  R-is  the  Right  alemion  of 
\rkes  Y,  and  Y^J^^  from  which  ground  the  Table  6\ 
s  calculated  according  to  the  Arkes  in  the  Eclipticlie  ia 
heTablle  ^.  Nowtofinde  the  Centers  of  thofe  yv/e  - 
i/w;  which  may  divide  the  Ec/ip/ir/^e  according  to  the 
  Bi      '  Kis):t 


Ripn  afcenfion  here  calculated  uinfwenUe  to 
the  Arkes  of  the  Ecliptic l^e  from  T  or^i^it 
nothing  difFereth  from  the  inftruftion  of  the 
defcnbing  of  the  houre  Circles^  in  the  fccond 
dereftion  :  for  if  I  would  interfeS  the  Eclip- 
tic l^e  in  the  beginning  of  b'.X.^vf.or  tn-  the 
diftance  of  either  of  thofe  fingcs  fromT 
orr^is  jo.gr.againft  which  in  the  Table:,^.is 
^/•§^-^4-"^-  Now  if  the  femidiamiter  P  jT.be 
fitted  over  in  the  fine  Com\>kmrat  oi  this  27* 
gr,  5 4'm.vix.68.gr.6.m.and  then  the  parallell 
fine  of  27»gr-54-ni.being  taken  it  wil  reach  fro 
/■.to  ^o.m  theline  2.  l^.io.  if  therefore  one 
footeof  the  Compaffes  bee  placed  in  go.  to- 
wards I  o .  and  the  other  foote  extended  to  p. 
you  may  interfea  the  Ecliptic ke  inb'.  ^nd  X- 
and  then  the  Compaffes  placed  in  the  other 
jo.you  may  interfeft  the  other  part  of  the  E- 
clipticf^e  in  and  nt .  and  fo  may  you  divide 
the  reft  of  the  Edipfi^r^e. 


Of  the  making  of  the 

Horizontall  Quadrant 
Geometrically. 

p/ry^.having  difcribed  a  Cirrle  at  pleafure  as  before,E.5. 
^  W.N.  draw  a  hne  topaffeby  the  center  as  S.N.  and 
aofle  it  at  right  Angles  .with  the  line  Ej^.  'm  2.  then  lej: 
the  femcircles  JVSE  zniJVNE.  bee  divided  from  M^. 
each  of  them  mto  i  So.gr.or  rather  upon  E.  wee  may  dif- 
Cribea^^c/ri2?7/'  atpleafurc:,as  C7).  and  augmenting  it 
unto  a^y  divide  the  ^adrant  T>  C.  from  2).  into  the  ufuall 
divifioiis  of  a  ^^i3fr^?nr,  and  fo  from  2),  unto  ^y^infcrt  or  ^ 
protrail  the  (ame  divifions,  then  having  confidcred  as  be- ; 

fore 
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Tore  the  Latitu<ie  of  the  place,3nd  Jfflance  of  the  'parallels 
\r  ^^''^'^''^owards  ^.the  Souto,2nd  alfo  towards 
N.tha  Norw,  m  the  Meridian  as  in  the  former  Table 
there  is  fpecihed.  Account  the  diftance  of  the  pirallels 
rHr  u^T'?  ^^^^outh,  in  the  femicircle 

5  £  but  thofe  towards  N  the  Nor/^,in  the  fcmicirclc 
N  E.trom  W^'.fo  fuppofing  the  Latitude  as  before  to  bee 
J I  .gr.  3  o.m.  the  diftance  betwecnc  the  Zenith  5c  the  Tro-  ^ 
picke^5^.towards  the  South,  is  i8.gr.  which  account 
from  fT.  to  F.  but  rather  halfe  of  it  from  ©.  to  F.  then  ^"^^ 
copfider  the  diftance  betweenethc  Zenith  and  the  other 
pait  beyond  the  Po/e,  viz.ioy.gr.  number  this  from /r. 
0  .but  rather  halfe  uf  it  fiom  2?  ,to  G .  and  lay  in''  a  ru- 
"o."?''"  ^-^-and  E.G.  the  Meridian  A  B.  may  be°inter- 
leftcdinep.andr.  the  middle,  betweene  whiJh  will  be 
at  i.thc  Center  of  the  Tropicke:  in  hke  mannerthedi- 
itapce  of  th?  Equator  from  the  Zenith  towards  the 
^outh  IS  f  i.gr  go.  reckon  it  from  JV.  to  H.  or  halfe  of  it 
tromtp.toH.  but  the  diftance  of  the  Mquater  from  the 
Zenith  towards  the  Nor/to  beyond  the  Po/e  is  izS.  gr. 
SQ.m.  which  I  account  from  ?F.to  /.or  halfe  of  it  from  2). 
to  /,  then  laying  a  ruler  upon  E.H.  and  f ./.  the  MeridiM 
A  B  .may  be  interfeaed  in  j^and  r .  the  halfe  dift-  nee  be- 
tyvecnc ^and  r.will  be  at  i.thc  Center  of  the  Mrmater: 
In  hke  manner  m,-iy  the  Meridian  A  B.  bee  divided  into 
any  of  the  reft  of  the  divifion3,3nd  the  parallels  alfo  dit' 
cribcd:But  if  a  ruler  be  faftned  to  move  upon  E.  then  may 
you  foftly  move  the  ruler  from Z). towards  w.and  as  itpaffet 
by  the  degrees  according  to  the  (lolume  B.  of  the  Tables 
following,  beginnig  at  the  bottome,  fo  the  edge  of  the 
Tuler  (hall  ftievy  the  interfedions  that  the  parallels  of  de- 
clination betweene  the  Tropickes  do  make,with  the  Me- 
ridian Z.  S.thm  move  the  Ruler  foftly  along  from  2J.  to- 
VvardsC.asitpaffethbythe  degrees  in  theColumeG.be- 
ginning  at  the  bottome,  fo  the  edge  of  the  Ruler  fliall  in- 
terfcftthe  Meridian  A.B.  in  the  Centers  of  thofe  paral- 
lels. * 

5e6-oa(//y,acconnttheId///M(/efrom2)to  AT.  and  halfe  2^ 
the  Complement  of  the  Lat.  fromZ?  to^.  and  laying' ^ 
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rulet  upon  £  ^/.and  E  JR.the  Meridian,  S  N.  (hall  be  In- 
terfcfted  in  T.  and  P.  P.reprefenting  the  Pole  of  the 
^      worldpjid  T  the  center  of  the  hourc  of  ^.  then  untathe 

^ribc'the' ^^^^  ^  p.  upon  the  point     tvta  ^perpendicular  2. 10. 

fcpurclinc?  according  to  the  femidiametev  P  7*.  defcribe  a  femicir- 
cle  a.  t  C.  divide  the  Quadrants  T  ct  and  T  C.from  T.  each 
of  them  into  90.gr.then  lay  a  ruler  upon  P.  a©d  the  feve- 
rall  houre  Arkes  in  the  QuadrantSyT  a.  and  T  f .  inter- 
fecttheline  2.T.io.intbehoure  points,  2.5.4.^.7.8.^. 
I o.&c. then  placing  the  Compaflesinr.  and  extending 
the  other  foote  to  P.  you  may  difcribe  the  hourc  Circle  o? 
^«but  placing  it  in  5.and  extended  to  P.  you  may  difcribe 
the.houre  Circle  of  y.the  fame  extent  placed  in  /.will  dif- 
cribe the  houre  Circle  of  /.and  fo  of  the  reft :  but  if  a  ru- 
ler be  faftned  to  move  on  P.  as  it  pafleth  by  the  degrees 
of  the  houres  in  the  Quadrants  from  T,  fo  the  edge  of  the 
Ruler  fKall  interfect  the  line  2.10.  in  the  Centers  of  tbofe 
hourcs  from  7". 

5  •        Thirdly  ,to  defcribe  the  £dzp/ic^,confider  the  Altitude 
to  Qcfcnbc  of  each  Tropicke  above  the  Horiion,  according  to  the  La- 
the  E^T^^  ^/We  given.which  was  5 1.  gr.  jo.m.So  the  Altitude  of 
tickc.^  ^  5.gr.and  tkat  of  ^p.is  ^i.gr.In  the  Quadrant  !D  C.ac- 

count  rfiofe  degrees  from  !D.viz.2>y.and  7>  J",  lay  a  ruler 
upon  E.and  thofe  feverall  points 5  fo  may  the  Meridian  S. 
N.beinterfectedinthepoints'ViP.  and^9.  which  are  the 
Centers  of  the  femicircles  of  the  Eclipticke,  therefore 
placing  one  foote  of  the  Compafles  in  ^^.b^low  the  Polcji 
and  extending  the  other  foote  to  6g.  above  the  Pole,  you 
may  difcribe  the  Northeren  femicircle  E.6gj^.  and  pla- 
cing one  foote  of  the  Compaffes  in  •VJp.neere  the  Pole,  and 
extending  the  other  foote  to  'Vip.ncere  S.  you  may  defcnbe 
the  Southerne  femicircle  E  JV.  thofe  femicircles  of  the 
Eclipticlie  may  bee  divided  Geometric  ally  y  without  the 
hclpe  of  the  Tabic  of  rrg;';f  afcenfion^  but  for  more  expe- 
dition we  may  ufe  them  thus.  In  the  jQjiadrants  T  a,  anc| 
T  f.  rxcount  the  degrees  of  the  right  afcenfion  for  fuch  di- 
vifions  ^f  the  EcUpticlie  as  you  intend  to  have/uppofe  the 
beginning  of  b'  X  ^  tn  the  diftances  of  the  beginning 
of  any  of  tUefc  Cgnes^  fromithe  E5;wr/2C>^7i4^/poiuts  arc 
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fequali  tTic  one  unto  the  other.vix.;o,gr  which  finde  in  the 
1  able  nnder  RSo  ^right  againft  it  under  S.is  27.  gr,54.m. 
this  account  from  T.  towards  a.  and  f  .and  laying  a  ruler 
iipon  P.and  thofe  degrees  interfect  the  Tajigent  line  i.io, 
in  go.and  then  placing  one  foote  of  the  CompalTes  in  50. 
towards  lo.ahd  extending  the  other  foote  toP.youmay 
interfect  the  Eclipticfie  in  the  beginning  of  b'.K.&fo  in 
ilt-the  points  required  :  In  the  likemanner  you  may 
the  other  part  of  the  Eclipticfie.So  the  Cei>ters  of  the  de- 
grees of  the  Eclipticke  may  bee  fooner  hadj  if  a  ruler  bee 
placed  upon  F-and  then  to  move  thereon.  Mow  as  it  paf- 
feth  by  the  degrees  of  the  Columes  7.0. in  tha  Tables  fol- 
lowing from  r.in  the  feveral  i^adrants:(d^hc  Ruler  (hall 
Interfect  the  line  i.io'in  the  Centers  of  thole  Arkcs  an-^ 
fwerable  to  the  columes  /^M.the  degrees  of  the  Ecliptick- 

3*  By  my  Ring  It  may  bee  o- 

therwife  projeBed :  In  it^hich  it  exceeds 
my  JnftrwnentH^hatfoeyer  fir  facility'  ^ 
andex^editwi^  fir  where  there  h  many 
proportionals  required  in  any  ferVice^ 
there  the  ufe  of  thel^in^  is  moflexceU 
k»tly  made  mamfejl^  they  being  inftdr^tly  de^ 
dared  at  cnce^hicb  in  fome  fort  J  have  deli- 
vered in  the  ufe  of  m'j  Appendix  upon  flaine 
Triangles ^or  it  may  bedrawne  from  that  of 
trofmionating  the  Fort^to  the  Fort^or  ths 
"Buildingy  to  the  Buildings  Pag» 
the  z*and  5. 

t  Ef  a  Circle  bee  difcribed  according  to  any  capacity,  as  CojiRrJiai, 
Hcfore^and  crolfed  with  dimctraU  lim  at  right  Angles 


E  2  ^r.arid  S  2  N.then  take  the  femidiameter  E  2. 
divide  it  into  io.p.'U'ts,&  fupdivide  each  of  thofc  pans  into 
lo.or  ioo.:(according  to  the  capacity  of  the  fcale3as  A,  or 
more  accurately  accordui^  to  the  { ame  Kcdm  m:\ke  a  did- 
gon^^il  fcaie^  then  conlicler  the  diftance  of  the  paraUels 
from  the  Zcnit  ')  according  to  the  Latitude  you  intend^  as 
atdmi:  5 1  .gr.  ^  cm. to  be  the  La.tLtudc  as  before.  Take  the 
halfe  of  thoie  diftances  (accorduig  to  the  nril  directions) 
by  which  is  made  the  Colume  B.which  are  the  h^lfe  di- 
ftances of  every  degree  be:wecne  the  Tropiciies  and  the 
2cnit,j.t\it\\  move  the  Tangent  of  45  -gr*        the  pares  of 
xht  Radiui  or  femidiamxter,  viz.  10000.  in  the  Circ/e  of 
Numbers  So  right  againft  the  Tangent  of  any  one  qf  thofe 
Ofthe      degrees  in  the  Colume  B.in  :he  move:.ble  is  the  Number 
calculating  of  equall  parts  in  the  fixed^  by  which  is  made  the  Colume 
of:he       (7.(or  they  may  be  extracted  out  of  the  Tables  of  naturall 
6o"ckr/rib  ^^^^^^^^^^'0^^^'^^^'  if  weconfider  the  diftance  betwcejie 
the  paral-  the  Ze/^iW;  and  the  other  interfections  of  thofe  parallels, 
Ws.         with  the  McridLvi  beyond  the  Fo/e^and  take  h:ilfe  of  thofe 
diftances  wee  may  make  the  Colume  ©.then  moving  the 
riioveable  foftly  along^as  the  Tangent  of  any  degree  of  the 
Colume  T),m  the  moveable,  pafl'eth  by  the  parts  of  the 
Tcall^viz.  loooo.in  the  fixed  (on  the  Circle  of  Numbers} 
fo  the  Tangent  oi 45.gr.in  the  moveable,lhall  point  out  in 
the  Circle  of  Nu7nhcrSyr\iz  diilance  betweene  Z.  and  thofe 

fKirallels-  beyond  the  Po/e.t  rom.  thcfe  directions  are  calcu- 
ated  the  Numbers  in  the  Colume  E.or  they  may  bee  alfo 
taken  from  the  Table  of  naturall  T  agents  as  before  :  The 
Numbers  of  the  Colume  C  and  E.ferve  to  finde  the  diftan- 
ces of  the  interfections  of  the  p:^rallcls  in  the  Meridian 
fro  Z.&  to  difcribe  thofc  parallels^note  that  at  the  bottome 
of  the  Columes  C.&  E.arethe  Numbers,  24  9  3  «3c  13052. 
take  24p  i .  from  the  dLigondl  fcale,  and  protract  it  from 
Z.towards  ^.viz.at  S^.then  take  from  the  fame  fcale  alfo, 
1905  i.and  protract  it  from  Z.  to  S'. below  N.  divide  the 
fpace  betweene  S".  and  S".-  into  two  equall  parts  which 
will  be  at  i.neere  P.  fo  have  you  the  Center  of  the  Tro- 
picke  of  ^.extend  the  CompaJTcs  therefore  from  i.to 
then  may  you  dcfcribc  that  rr(}p/(;4ejviz./.  S.^.  In  hke  l 

mann?rf 


nanner  may  you  draw  the  other  p.trallelsy  but  for  more 
afe  we  may  take  halfc  of  the  ditfcrenccs  of  the  Num* 
'crs  in  the  Columc  C  and  the  Columc  £.  and  fo  may  we 
lave  rhc  Colunie  F.and  then  with  greater  expedition  wee 
lay  protr:i(ft  rhc  Centers  of  thcfc  p.trallels,  from  2. 
5r  if  5:169.  which  is  at  the  bottome  of  the  Colume  F. 
&  betweenc  the  former  two  Numbcrs)be  taken  from  the 
ale,and  protracted  from  Z  .it  will  reach  uuto  i.the  Ccn- 
r  as  beforehand  fo  any  Number  in  the  Cohime  F.  is  the 
iftanceof  the  Cewrmfrom^.  of  hisoppofue  Number 
I  the  Colume  B.  or  ^.  by  which  Columes  C,  and  F. 

may  defcribc  al  1  the  parallels,  betweene  the  Tropiclis 
om  degree  to  degree. 

But  for  more  exacrneffe  it  were  conveni-  j 
It  to  flicw  in  what  points  of  the  ^r^e  S". , 
.T.the  oarnllels  of  decUaatton  intcrCcait^\ 
truly  aefcribcd  ,and  may  be  found  by  Page 
7.of  the  appendix  upon  tlie  i^/«gj where  is 
ewne  to  hnde  what  Amplitude  belongeth 
the  Sunnes  dechnation/or  any  Latitude 
'  rnoving  the  Sine  of  the  Complement  of 
c  Latitudey  uiz.  thiso£  London,  38.  gr. 
^.m.uuto  the yj^;e  of  90.  in  the  fxed,  fo 
ery  degree  of  declination  in  the  moveablcj 
all  pomt  out  the  Amplitude  in  the  fixed  by 
hich  is  had  the  Numbers  of  the  Colume^ . 
e  funs  Amplitude  belonging  to  the  decUna" 
m  of  the  Colume  /J.Now  if  the  jRuadrants 
S,  EMWSJVN.hQ  divided  from  £  &  JV. 
iiler  layed  upon  the  Center  Z,  and  to  paife 
'•the  degrees  in  the fevei all  ^adrantsy 
fwerable  to  the  dcgrtes  of  the  Colume  T. 
e  ^rlies  J^'7r.and(C.  ([\a\l  be  noted  in  fuch  1 
ints  as  the  parallels  of  the  declination  ] 
Duld  intcrfect. 

Secondly,  move  the  Tangent  of  the  Lati-  . ' 
if  in  the  moveabIe,vi2.5 1  .gr.^o*  m.  unto  / 
e  former  part  of  the  Radii/js  or  fcale.  viz.  / 


T. 

I 

1.^6 

z 

5  •  > 

4.44 

4 

6,1$ 

i 

B.02 

6 

9.40 

7 

1 1. 17 

8 

12. 5f 

g 

16, 1  % 

1  1 

11 

^3 

.i.ii 

M 

H.34 

26.07 

17 

28.01 

18 

29,46' 

^9 

zo 

Z  I 

35.09 

21 

37.00 

^3o 

139.5^^ 

fo 

lO 

fo  the  Tangent  of  4f.gr.  in  the  movable  flail  point  oiic 
iz^7  i^^.inthe  Circle  of  Numbers  in  the  fixed,  which  ta- 
ke n  from  the  fcale  A.xnA  protracted  from  Z.  to  f .  it  ihall 
be  the  Ce^^cr  of  the  hoiire  of  6.  upon  jT.  erect  a  perpendi- 
cular z  .T.  lo.  fcrvirig  foi  the  Centers  of  the  other  hourcs : 
then  move  the  Tangent  of  4  5  :gr.  to  the  parts  of  the  fcale, 
\  171.10000  in  the  Circle  of  Numbers  y  andconfider  thedi- 
fl:  ince  bctweenc  the  Zenith  and  the  Pole^vix.^  8.gr.  jo.m. 
theTan7cntof  halfeofit  in  the  movable  doth  point  out 
in  the  Cucle  of  Numbers  3  49  - 1  .which  taken  alfo  fro  the 
di agonal!  fcale^and protracted  from  Z.will  reach  to  F  .  the 
Pole,  through  which  all  the  homes  muft  be  drawn  e,  and 
the  Centers  of  which  houres  in  the  line  2. 10.  from  7".  may 
be  had  thus:  which  wo  numbers  125717.Sc  3  49  21.I  place 
over  the  Columes  H.and  /. 
Of  thecal     -^ccordini  to  the  diftance  P.T.make  a  fcale  iS.forrathei 
culatitig  of  ^  dtcigomll  fcakyo  containe  looOo.  paits^  then  move  the 
the  ai'tar*  T^ivgent  of  4^gr.  to  the  parts  of  this  fcale  in  the  Circle  0) 
CCS  of  the  Nimhersy  viz.ioooo.  foevery  degree  in  the  mouablea- 
mongft  the  T    gents  unto  4  5  .gr.dcxh  pomt  out  in  the  Cir- 
cle of  Numbers:,  t  he  diltmccs  of  the  Centers  of  thofe  de- 
grees from  r.in  the  line  2. 10.  by  which  the  Colume  H.  i< 
made5then  movuig  t  he  moveable  foftly  along  as  the  Tan- 
gent of  any  degree  m  the  movable  above  45.gr.  patfeth  h) 
the  parts  of  the  fcale  B.  viz.  10000.  in  the  Circle  of  Num- 
ber Sy  fo  the  Tangent  of  4  5-gr.ia  the  moveable,  pafleth  b} 
the  diftance  ofthe  Centers  of  thofe  degrees  fromT'.inth 
0>^:/eo/N2^;?2krf  in  the  fixed,  above  1 0000.  by  which  i: 
made  up  the  reft  ofthe  Colume  H.  viz. /.by  helpe  of  whicl 
Colume  H.and  /.the  houres  may  be  thus  drawne. 
Ofthe  dc-     CM.irlie^  what  Numbers  are  agamft  the  houres  in  th< 
ffribingof  Colume  H  and  /.  for  if  thofe  Numbers  be  taken  fromth« 
ththowrt s  fcale  B.and  protrikted  from  T.  in  the  line  2.10.  they  thai 
be  the  Centers  of  thofe  houresifo  in  the  Colume  H.agjjnf 
thchoureof7.or  5- is  2679,  which  take  from  the  fcale  B 
and  protract  it  from  r.to  7.  and  from  r.to  5,  in  the  lint 
a .  I o.then  placing  one  foote  of  the  Compa/Tes  in  7.and  ex 
fendingthe^otherfootetoP.defcribe  thehoureof7.  an( 
one  foQ:e  of  the  Cojnp3.£c$  at  the  fame  extent  being  pla 


II 

(jd  in  y  .(hall  alfo  defcribe  the  hoiirc  of  f .  In  like  manner 
JiJy  be  protracted  from  T  .out  of  the  Columc  H./.:hc  Ccn- 
ifs  of  the  other  houres  with  their  mtcrmediats^  and  fo  al- 
lidefcribed. 

Bwfhere  note,  that  it  were  convenient  to  finde  the  Tn- 
ctions  of  the  fooi^rciim  (and  th?:ir  intermediate  de- 
)withtheHorii{o?2as  before  was  delivered  of  thein- 
rfections  of  the  parallels  of  7)eclination  with  the  Hori-  ^^^^  ^ 
'/2,anditmay  be  drawnefrom  my  Ring  thus.  Move  the  dingt*t  " 


B 


B 


1 

2 

4 
5 

5.16 

5.2^ 

I  2j  I  5  . 1  2 
I  J  16.26 

14  17.4c 

15  18.54 

i6|2o.  7 

^3 

^4 

26 
27 

^9-3^  «hc  Hori. 
30.  48  zon. 
gi.56 
33-  4 

6 

17 

21.20 

(28 

34-12, 

7 

8.55 

18 

22.33 

2p 

35.19 

8 

10. 1 1 

'9 

^3-45 

30 

36.2^ 

^9 

II. ly 

20 

H.57 

31 

37.11 

lo 

1 2.42 

21 

26.08 

3^ 

3«.3^ 

1 1 

13-57 

27.18 

33 

3941 

angent  of  4  y .  gr.  in  the 

ovcable  unto  the  fine  of 
i  e  Latitude  yviz .  f  i  .gr .  3  o. 
:  .in  the  fixed,,  then  right 

ninft  the  Tangent  of  any 

gree  from  the  hourc  of  6. 

the  fixed,  i^  the  Tan- 

nt  of  the  degrees  of  the 

tcrfection  of  the  houres, 
id  the  intermediate  de- 

ceswithVthe  Horizon  in 
ic  moveable :  from  which 
jcction  is  this  Table 
rawne^  and  is  onely  for 
lefe  degrees  which  interfect  the  Ha  i^on  in  the  Calender, 
ut  it  might  have  beene  extended  further.  The 
ipplicatio^  of  which  is  thus  :  Account  inthe  L/^/z^Tof 
ic  Jnfirumentfib  £.(the  pomt  of  Eaft:>')^ny  degree  in  the 

o/^/?wcB.andlayaRulerthcreto,andtothe  Center  Z.  fo 
le  interfection  thereof  in  the  Horizon  fliall  Ihcw  the  in- 
!rfection  that  the  hoiire  /me  or  degree  oppofite  thereunto 
a  the  Colume  >4.maketh  with  the  Hori^or^,  In  like  man- 
lerl  might  have  delivered  the  Tables  of  the  interfection 
f  the  houre  lines  with  the  parallels  of  declinationy  which 
vould  ferve  of  great  ufc  in  large  In/lrimentSy  to  defcribe 
Ihefe  degreesjwhich  are  neerc  the  houre  of*  1 2. 
|>Iow  to  defcribe  the  Ec/ipfici^jconfider  as  before  the  hight 
kf  the  Trcpic^r  above  theHori^o??^  in  the  L^zfi///i/e  given^ 
fix .  5 1  .gr ,  J  o.m.  io'Vf  will  be  1 5  .above  the  Hori\ ony  and 
S  willoe  62.gr,  high.   Then  move  tils  Tangent  of  45. 

C  2  un- 


B  ir^tcrftai- 


i 
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unto  the  parts  of  the  fcale  ^.in  the  Circle  of  Numbers  ir  i 
the  fixed,yii.ioooo.  fo  righ:  againft  the  Tangent  of  15  | 
gr.in  the  moveable  is  2679.theciiftance  of  th<  Center  a 
To  <i€-      the  Southerne  femicircle  of  the  Eclipticfic  from  Z.  whici 
E  1i  ^  '^kc  ^  P'^^'^^         Colume  over  M.:xnd  againft       then  mov< 
^  ^^^^    the  moveable  foftly  along  untill  the  Tangent  of  62  gr.bei 
right  againft  loooo.inthe  Circle  of  Nuinbcrs ^i^otht  Tan- 
gent of  45  .gr.in  the  move^blc^fhal  point  out  iSSoy.on  tb 
Circle  ofNumhcrs  in  the  fixed :  The  diftance  of  the  Cen 
ter  of  the  Northcrne  femicircle  oF  the  Ecliprjcheyirom  2- 
which  I  place  in  the  Colume  over  ^.agaiuft  S".  if  thcf 
numbers  be  taken  from  the  fcale  A,  and  protraded  fron 
Z.they  will  reach  from  Z.  to  'Vy.and  from  Z.to       and  f( 
placing  one  foote  of  the  Compajfes  inljp.necre  the  FoU 
and  extending  the  other  foote  to  "Vjp.  ncere  S,  you  may  de 
fcribe  the  Southerjic  femicircle  of  the  Eclipticfic  E^yf.W 
and  placing  one  foote  of  the  Compciffcs  in  9d  .  below  th 
Polc^and  extending  the  other  foote  to  S^.above  the  Pole 
youmaydefcribc  the  Northcrne  part  of  the  EclipticlieE 
So  5/^.  and  thofe  femicircles  of  the  Eclipticke  maybcdi 
vided  as  followeth. 
Move  the  Tangent  of  4^.  unto  the  Sine  of  6^.  and  jc; 
Hdw  to     fo  right  againft  tile  Tangent  of  the  degrees  of  the  Sunne 
make  j:hc   Longitude  in  the  Ecliptic f^e  in  the  moveable,are  the  Tan 
Iiwi*khe  degrees  of  the  Sunnes  right  afcention  in  th. 

lE^chpficke  fixed,  or  they  may  be  had  byrcfolving  of  2LTriangley  ii 
which  there  will  be  po.  fcvcrall  operations,  butbythi: 
if/;?^they  are  given  at  one  redificatiGn,  and  orjely  by 
glance  of  the  c>'e:for  proportionals  either  in  Sines  or  Tan 
gem  arc  had  by  the with  the  fame  expedition  tha 
Numbers  are  had.  As  by  the  ufe  of  the  Circles  ol  Sines  an* 
Tangents  upon  the  projs^ion  of  this  Ringy  in  diverfe  par 
ticulars  is  declared  in  the  Apfeniix  upon  the  ufe  of  th 
Ring  y  and  fo  according  to  the  foriner  Conftrivftion  i- 
made  the  Columes  Land O.for  4^.  being  brought  to  66 
gr.3o.m.as  betore,right  againft  io.gr.  in  the  moveable,  i: 
9.gr.i  i.m.  in  the  fixed,againft  io.gr.inthc  moveable,  i: 
x8.gr. 28.m.in  the  fixed,  and  fo  of  the  reft.  Then  mov< 
the  Tangent  of  4  Scgr.  to  the  parts  of  the  fcale  B.  vix 
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tpoQo.  In  the  Circle  of  Numbers,  fo right  againftthe 
Tangent  of  the  Arlces  in  the  Columc  in  the  moveable 
are  the  diftances  of  the  Centers  of  thofe  Arks,  from  T.  in 
the  Circle  of  Numbers  in  the  fixed,  andfois  made  the 
Colume  M*Sc  if  you  move  the  moveable  foftly  along  as  the 
Tangent  of  any  degree  in  the  Colume  0,  pafleth  by  loooo 
the  parts  of  the  fcale  BSo  the  Tangent  of  4^in  the  move- 
oble,  pafleth  by  the  diftances  of  the  Centers  of  thofe  de- 
grees from  T-in  the  Circle  of  Numbers  in  thefixed^  by 
which  is  made  the  Colume  p.  or  they  may  bee  had  from 
the  Table  of  naturall  Tangents. 

Then  by  the  fcale  jB-protraft  the  Numhers^ont  of  the  Co-  tiiviiA 
lume  ^.and  P.from T.in  the  line  i.to.  for  they  fhall  bee  ^1^|^E^!'P" 
the  Centers  of  thofe  degrees  of  the  EcUpticli€i  which  are  ^' 
oppofite  unto  them,vi2.in  the  Columes  i^.  and  N.  fo  if  I 
would  intcrfeA  the  Ecliptic f^ey  in  the  bcgmning  of  b'-K* 
tt^.or  fit-each  bcmg  diftant  from  T-Jo.gr.  which  1  feeke 
in  the  Colume*/<^.and  finde  ri^ht  againft  i  t  in  the  Colume 
,  iVf.52,p4.  which  I  take  from  the  fcale  B.  andprotraftit 
from  r.to  ^o.in  the  line  i.io.  Now  placing  one  foote  of 
the  CompaJTcs  in  ]jo,next  lo.and  extending  the  other  footc 
tp  p. the  Ecliptici^e  may  be  inter fe^fled  in  the  points  of 
and  X.and  placed  ill  50.  towards  a.the  fame  extent  will 
Ihterfed  the  Ecliptic  l^e  in  ^.and  nt»  In  like  manner  may 
the  Centers  of  the  reft  of  the  degrees  of  the  Eclipti  c  l^e  be 
protradcd  in  the  Hne,  2.10.  fromlT.  out  of  the  Columes 
.and  P.and  fo  all  the  Eclipticfie  divided  from  degree ,  to 
degree  .  but  this  may  be  otherwife  done, 

Behdes  that  which  is  delivered  touching  the  drawing  of 
the  farallelf,  Eclipticfieymd  Houre  Itnes^  there  rcmaines 
yet  how  to  put  on  the  Callender, to  gvsidixztc  the  Index^md 
t:odraw,and  divide  ^he  line  of  ShadoTves. 

This  may  be  eaftly  done  from  the  Table  /^-Calculated, 
and  accommodated  to  thaj:  purpofe  for  the-yeare  iS^^o^md 
may  fufficient]y  ferve  for  many  yeares  after,  without  any 
fcnfible  error. 

Having  divided  the  j^ixir^»fy,E.5'.and  E.N. Gas  before  Conjhu- 
into  the  uTuall  degrees  oT  a  Quadrant lay  a  riiler  upon  pj^^^ 
\  Cj  the 
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the  Center  2.  and  account  the  degrees  ftom  the  point  £. 
HowViu-  J^^z^/r^awr  towards  N.  and  ^9.^  out  of  the  Table  R. 
fcribe  the  according  to  the  fevcrafi  Columes  of  the  Table  /?.and  In-r 
Callcndcr  terfeil  the  i^adrants,  with  fmall  fhort  lines^  fo  ftiall  the 
Arke  of  the  Horiionof  the  Jnfirumcnt  from  £.be  divided 
into  the  ufuall  dayes  of  the  Afowf/;:,  which  is  the  Callender 
and  the  beginning  of  thefe  divifions,  may  be  at  the  i  o.  cf 
Marchy^nd  fo  going  onto  the  i  i.of  Jtme^^nd  then  againe 
to  begin  from  the  lo.of  jVf^jr^^/^^and  go  on  unto  the  lo.  of 
7)ecemhery  and  thefe  dayes  may  bee  noted  upon  the  infide 
of  the  Hori^ontM  Arke  with  (hort  lines  from  £.as  before, 
and  at  every  Month  may  bee  placed  a  reprefentative  letter 
for  that  ^c;7f/;jand  every  lo.and  y.  day  of  every  Montis 
may  bee  noted  with  a  fmall  ftroke  fomcwhat  longer  then 
the  reft, to  helpe  the  memory  the  rea^r  to  number.  In 
like  manner  may  the  reft  of  the  dayes  of  the  Calender  be 
interfefted  in  the  out  fide  of  the  HQri\ontall  Arke,  to- 
wards the  Lr;w&e,beginning  at  the  i  j.  of  September y  and 
fo  going  on  to  the  1 1 .of  June^thcn  againe  from  the  i  of 
«S'cpfe;?zijr3^.nd  going  on  unto  the  lo.  of  Dtcemhery  and 
thefe  Months  may  bee  alfo  noted  with  fignificant  letters, 
appropriate  to  ec\ch  Month^'^Mxd  each  lo.  and  1 5. day  of  the 
Month^may  be  alfo  denoted  as  before,  with  a  ftroke  fome- 
vv hat  longer  than  the  rcft^according  ;o  the  Scheme  againft 
Page  th?  I. 

How  to  graduate  the  Indtx  for 
the  Injlrument. 

Let  the  Index  caual!  to  thefe  mid^ameter^^.E.  and 
then  may  it  bee  divided  out  of  the  Table  ^  by  the  helpc 
of  the  fcale  ^.beginnine  at  the  Center  :  the  Jndex  being 
diuided^and  placed  on  the  Center  of  •  the  Jn^rument  at  Z. 
it  (hall  heipe  to  put  on,and  divide  the  line  of  Jhadowes-  as 
followeth. 

Lay  the  edge  of  the  Index  to  ^.  in  the  Limbe  which  is 
n^ere  the  lo.of  D^cembcr^  and  move  it  to  any  degree  in 

the 
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the  Table  S.md  account  theUike  degree  in  the  Indcx^  and 
then  make  a  marke  upon  tne  plaine  of  the  Infirmnent 
vvheiie  that  liegrec  touchuth^,  and  fo  goc  on  from  point  to 
point^untiU  the  whole  Ime  bee  defcribcd  and  divided,  ac- 
cording to  the  TaUe  S.  This  line  might  bee  placed  bc- 
tweene  the  Calender  and  the  Limbsy  or  in  a  Qu-adrant^^Q. 
But  I  have  caufed  it  to  bee  defcribed  as  is  feenc  upon  the 
Scheme  againftPage  the  i.  for  expedition  and  conveni- 
ency.  0^ 
.  Now  if  any  de- 
fire  to  inlarge  the 
Jnfirument  to  a 
propoition  aflig- 
necl  3  or  to  dc- 
fcribe  th^trapt^i- 
all  forme  in  the 
greateft  proporti- 
on upon  a  plaine 
given :  without  cu- 
riofity,  it  may  bee 
done  thus. 

Let^.  B.  C.i). 
be  a  plaine,  divide 
the  length  ^.  B. 
within  halfe  an 
Inch  of  the  higher 
end,  and  an  Inch 
of  the  lower  end, 
in  to  ^.ecjuall  parts 
which  fuppofe  the 
line  M.M.  then  di- 
vide each  part  into 
halfe  fo  the  line 
N.  iLall  bee  di- 
vided into  ^.equall  parts,thc  middle  of  which  will  bee  at 
Z.  Then  take  4. of  thefe  parts  for  RadiuS:,  and  on  Z,  de- 
icribe  the  obfcure  Arlie^A^  E.B.  and  upon  Z.  erefi  a  per- 
pendicular to  the  line  N.  to  cut  the  Arke^. 
B.  in  E.  now  from  £.  to  A.  procraft  40.  gr,  and 

from 


from  £.  to  B.  protraa  50- gr.  fo  the  Aiigle  £.  Z.M'o 
fl.all  be  po.andalfo  A.Z.B.  lhall  be  90..  Now  h:iving 
made  a  fcale  of  Z.E.  like  to  f  fcale  A,  according  to  the 
former  directions) then  out  of  the  Colume  Cand  by  heipe 
of  the  faid  fcale  >^.irom  Z.you  may  protract  2.^.  249  3. 
2  Q^'^1l^'^xv^  2yfl 67 1,  and  from  the  CoIumeF.you 
may  protract  the  diitaiices  of  the  Centers  of  thofe  inter- 
fections  from  Z.viz.Z.1.5 269. Z*i. 7949-^^.^  3.16117. 
andfo  placing  the  Compaife  in  thefe  Ce)2fm,  you  may 
defcnbe  the  £-2Mijfor,and  both  rropi<;^^.  But  if  Z.^^and 
Z.  N.ht  divided  according  to  the  fcale  >^.thenfrom  Z.you 
may  account  the  intcrf<^ctions  of  the  parallels^  and  di{lari« 
CCS  of  the  Centei  S3and  fo  defcribe  the  parallels  with  grea- 
ter expedition  jand  fo  fhall  you  hane  the  6'(;/7e/;2e  or  Tra~ 
peiia'i  forme  of  the  lnfintmevt^B.A.yp,*3'  and  may  bee 
finilhed  according  to  that  againft  Page  the  i.  by  the  Ta- 
bles and  ducftions  here  calculated^  and  delivered  to  that 
end. 

Now  to  augment  the  Injinimnt  to  any  proportion  at 
Cgned^as  if  bctweene  the  Trop^^  i^ei  were  fiippofcd  to  bee 
10. laches i  the  Radius  might  be  found  out,  or  if  the  Radius 
were  4.foote,  (which  is  according  to  mine  owne  InfirU- 
meat  :)what  diitance  might  there  bee  bctweenc  the  Tro- 
pieces :  the  proportion  would  be  as  516.  to  1 000 .  fo  the 
breadth  to  the  fcakjor  as  looo.tj©  5 16;  fo  the  fcale  to  the 
breadth :  therefore  by  the  Riag^  bring  516.  in  the  move- 
able,  to  1 000. in  the  fixed,  fo  right  againft  any  Radim  in 
the  fixed,  is  the  diftance  betwcene  the  Tropicliesinmc 
MoveabkjOX  againil  the  diilance  affigned  for  the  Tro- 
pic  lies  in  the  Moveable^  is  the  meafure  of  the  Radius  oi: 
Scak:>\n  ihcfxed:  So  if 'VJpi^d. be  allotted  tobe  io./;2c/;er, 
for  the  diftance  betweene  the  TropiclieSjth.^  Scale y  or  Ra- 
dius,of  the  J  nfirumcnt  ihouldbe  lo^.  fere  :  but  if  the 
fcale  or  Radii^  were  4.  foote,  or  ^^Jnches:>  then  the  di- 
ftance betwcene  the  Tropicties  of  '^,and  ©.will  be  ncerc 
^4  inches.  Thus  for  the  making  of  the  Injhumenti 
the  delcription  of  whicJi  followeth. 
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the  T)efcr  'tptm  of  the  Hori- 
i^ontall  Quadrant, 

pHc  forme  of  this/nfirument  is,  lik^  a  mixt  Trapeiia.r  s 
appeates  againft  Page.  i. where  of  two  fides  are  right;, 
ki  the  other  two  fides  are  Circulary  which  fallcth  out  to 
-efo  from  the  nature  of  the  Projci^iony  and  that  part 
hich  I  have  thought  moft  convenient  for  ufe^and  is  fully 
fficient  for  that  which  I  have  deliiiered  uponit  s  and 
ay  be  made  of  any  plaine  MdteruiU^hux  fittefl  in  Braffco 
'  Silver :  the  feverall  parts  of  which  In/Irument  are  five^ 
2^  .the  BacfiCythc  Face^the  5igl9ri',the  Jnde;^^  and  the  di- 
Gons,and  lines  projected  on  the  Face. 
Firfi  y  the  Baci^e  of  the  In/lrument  jis  a  p^vt  of  Gemma 
fiRu/i  projeftion^whofe  particular  defctiption  and  admi- 
ble  ufe  I  intend  here  after  as  G  od  iliall  give  life  and  A-- 
hty  to  make  manifeft. 

Seco7tdly/ioe  face  of  the  luflrumenf^  is  that  upon  which 
le  IndtiXy^ViA.  fights  are  placed  on. 
Thirdly  ythe  Sights  are  the  fmaii  peeces  of  BraJ/ein 
hich  there  is  in  each  a  Imfe  hole  to  looke  through,  or 
lefunnebeames  topaffe  through^and  sre  faftned  upon 
le  Face  of  the  I'njhurnent  S  one  of  which  Sights  is  necrc 
ic  Center  of  th^  Jnjfrumenty  and  the  other  is  neerct^e 
fm/w/erewce  thereof . 

Fourthly^  the  Index ^  is  the  movable  peece  of  br^ffe, 
.ftned  at  the  Cer^tevy  upon  which  alio  two  other  fights 
lay  be  placcd^the  edge  of  this  Index  is  divided  and  noted 
ius.io.20. 30.40.50.60.70.^0.90.  which  are  called  the 
agrees  of  the  Indexy^i^A  there  is  adjoyned  unto  it  three 
nali  plates  tobereft\fied  as  occafion  requires,  one  of 
'hich  is  called  the  A^^u.^ni  the  other  two  ^^t^  perpendieii 
trs, 
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Fiftlpih.t\inzs  dcfcdbed  on  the  f'ijje  of  the  i^ud- 
drant  are  fix  fold.  ' 

'  The  Limhz  and  its  Pa  tallcl^.  * 
Tl7C  I{alendcr  and  its  divlfms- 
jr.    y  The  Equator  and  its  Parallels. 
^^The  Ecliptlclic  and  its  divifions, 

'  The  Hourc  lines  and  their  intermediates. 
,  The  line  of  Shadows  and  its  divijions. 

firfiotheLimheis  the  outmoft  CrWe,  which  is  divide, 
into  140.01-. and  aoced  at  every  lo.degree  thusy  10.2,0.30 
40.50.60.70.80.90.and  eachofthefedegrecs  is  divide< 
into  parrs  according  to  the  Capacity  of  a  degree  in  th 
Jnjlrumcnt. 

Secondly^  the  next  parallell  hne  to  the  Limbe  is  the  Ha 
riiOii  or  /(alendery  which  is  noted  with  letters  thus,  7,^ 
S  O,N.T>.  IS.  M'^.  AT./.ofwhich/.intbefirftplac 
ftands  for  InljyAAox  Aiigufi,S'(ov  Sept  ember, OSov  OCfo 
her.  &c.then  agame  on  the  infidc,  7.  ftands  for  January 
F Sor  Fchruaryi^c.  each  letter  reprefenting  its  Month 
.md  each  of  thofe  Months  is  divided  into  dayes  by  fmal^ 
fhort  linesjvvhcreof  the  i  o.and  i  5.  day  of  every  Month  i  i 
(ignified  by  NumbcrSy  or  elfe  by  a  Une  foinewhat  longcj 
then  any  of  the  othersj  to  hclpe  the  memory  the  readier  tA 
Ntmbery^nd  foi  more  promptneffc  of  finding  the  day  0 
the  Menttfyin  the  iQilendcr  aroccafion  requireth. 

Thirdly  iTbeEquatcr  is  that  line  that  mceteth  with  tb 
tenth  ofo?^.ir(;&5  and  the  thirteenth  of  September  in  thu 
I{akndery  and  is  divided  into  degrees  ,  and  numbrec 
thus, lO.io. 30. 40. 50. 60.70. 80.90.  and  the  parallels  t( 
the  £ij'z^iar^?r  are  thcfe  lines  which  are  on  each  fide  of  it 
every  5.<legree  of  which  being  noted  tlv-is,  5. 10.15.  ^Lo.th 
cutmoft  of  thofe  P.i;ria//e/^  on  each  fide  of  the  Equator  ^xi. 
the  two  Tropu\es  that  which  is  neareil  the  C eatery  is  cali 
l^ithcTropiclie  of  ^S,  and  that  which  is  fartheft  of,  i; 
called  the  Tropich^e  ofVfy  thofe  cwo  TropicliSy  the  I{alcn- 
devy  and  the  houre  of  1 1.  cotnprchend  the  whole  Projcifi- 
n:  and  here  note  farther  chat  thefe  parallels  are  calle(i 
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ralleis  of  the  day  of  the  Moneth^^s  Wv  II  as  the  parallels 
the  Sunnes  Declination^  according  as  they  n^all  be 
:d  ^   and  farther  below  the  Trcpich^e  of  Cancer  is  a 
aduation  of  the   common  hoiires  of  ^Hcri^ontaU 
pU :  fome  vfc  of  whfch  is  fliowne^by  pro.  ^  6. 
Fourthly itbe  Eclipticl[e  on  the  inftrument  is  rcprefcn- 
d  by  two  quarters  of  the  Eclipticlie  which  crofljiththe 
rmer  parallels,  and  meeteth  wirh  the  Equator ,  in  the 
orison  ov  I(jilendery  in  the  former  lo  .ofCMarch^^nd 
].o( Septembcr:th2t  j^^arf^r  which  is  towards  the  Ccn- 
r  of  the  iw/?rwwewf5  ferves  for  the  Northerve  femicircle 
*the  Eclipticlie^  and  that  which  is  farther  from  the  Cen- 
rfervesfor  the  Southerne  femicircle  of  the  Eclipticlie  3 
each  of  thefe  fcmicircles  is  divided  into  the  Signes  of  the 
odiacfiey  &  charaftered  accordingly  ihus^T.b'.ir.®.^!, 
?.:i^.ltt.f  .'Vif>..i::tK-Of  yvhich  the  firft  6,Signes  are  called 
lortbcrne  figncs  and  are  in  the  Nor  theme  femicircleySc  the 
:her  S.Soutberne  fignes  3c  are  in  the  Southerne  Semicircle^ 
nd  each  of  thofe  fignes  is  divided  into  5  o.  gr .  •and  if  the 
yfjlrument  be  Iarge,each  of  theft  degrees  may  be  divided 
ito  6.or  1  i.divifions  more.  So  every  divifion  {hall  ac- 
jrdmgly  contame  10. or  5. Minuts. 
Fi//'7y;//?cl}OZ/rc/r/2ei' are  thofe  thcitcrofife  the  Mquator 
nd  his  parallels,  an  da  re  not  edj  or  numbied  intheTrc- 
fc^eof     with  mmcraU  ClmraHers  thusIlIL  V.  VI, 
ai.  Vlll.  IX.  X.  XL  XII.  And  arc  the  forenoone 
loure  notes:  thofe  hourelincs  ferve  alfo  for  the  atter- 
Loone  houres^and  are  noted  likewife  with  ^rithmeticaU 
iguresjfor  the  houiesin  the  afternoone  thus,  i  .2.  j.4.5. 
.7.8.  each  of  thofe  hour  es  is  divided  into  g. parts,  each 
>art  being  lo.  minuts  :  and  each  of  thofe  pcrts  is  fiibdi- 
ided  againe  into  5.  parts,  fo  that  each  part  ccntaii  erh 
f.miqntes,  and  fo  the  whole  houreis  divcdedinto  15. 
>arts  or  deorees,  each  part  or  de2,iee  being  4.  minuts 
is  afore, and  fo  the  whol^  hcure  fliall  ccntaine  60.  mir.uts 
or  parts: and  here  note  that  thefe  Houre  circles  with  their 
intermediates  are  alfo  called  Meridians  or  degrees  of 
meafure,and  are  Humhred  by  tens  in  the  JEquator^  from 
the  meeting  of  the  Mquator  with  the  Eclipticlie^^^s  before 
D  i  thus, 
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*  Sixtly.the  Itnc  of  jhadorve^  is  that  which  makes  a  fph^e' 
ricall  Equilaterall  Trutngle  upon  the  pIaine|of  the  InftruA 
wc;:^the  bafis  of  which  is  th^Horixon^  ox\alendcT  ^nm 
one  of  whofe  legges  is  below  the  Tropic!^  of  S"  and  tha 
other  croffech  the  Troptc^e  and  parallels,  and  meetetH 
with  the  /</?/f;2ier  neere  in  the  lo,  of 'December:  both  ok 
thofe  equall  fides  are  called  the  line  of  jhadoTveSi  and  are 
divided  alike  into  lo.vnequall  divifions^and  each  of  thofc 
divifions  againe  is  divided  into  lo-oiher  ^ivifions,  anc 
jigaine  each  of  them  into  other  lo.  (if  the  Inftumenthi 
Iarge.)The  firft  Capitall  lo.  divifions  are  noted  witt 
^rithmeticM  figures  thus,  1.2.3.4. 5.^.7 .8. p.  10.  of  whicl 
I.  is  at  the  very  meeting  of  the  two  lines^not  farrefrom 
the  Center ^vwhich  fignifieth  Ecpiall'.thc  figure  of  i.7)onbl€: 
the  figure  of  ^  Triple^  the  figure  of  4.  Quadruple:  the  fi- 
gure of  ^.{luintuple^it^cThmforthe  mal^ingyanddefcrip' 
tion  of  the  inftnment,  the  ufe  of  it  noj»  foUorpeth^ 
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f  the  Vfes  of  the 


I  orizontall  Quadrant^  fpeci- 

filed  in  the  Index  or  Table ^ 
formerly  dclivcted. 

DF  which  fome  hav^e  relation  to  the  obfcr- 
vationor  appearance  of  the  SunnCy  others 
cbout  obfcrTation^or  tight  of  the  Sunme. 
The  Vfes  of  thefc  which  are  knownc  without 
nngthe-yww,  arc  30.  of  the  faid  IncUxot 
i^/f.as  foUowcth^viz.  the  2. 9*  10. 12. 1 3. 14* 
Itf*  17.  18.  19.  io.  21.  23.  24.  2y. 
27.  28.  29.  30.  32.  33.  35.  37. 
I.  3p.  40.  41.  and  42.  of  which  i|. of  them 
ill  be  fhowne  onely  by  knowing  the  day  of  the 
tmth^viz.th^  iZ.  33.  21.  19. 
3S«  3  7*  d<»*  4i«,and  42 'as  followech* 
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"i.  Thehdureef  SunneriJ!nl^f$tting\  0nd 
length  of  the  day. 
a.  The  Sunms  ^diferenceef  Afcention. 
3*  The  Snnnes  Declination. 

^.  What  dajes  are  alike  in  length^Ond  y^h^i 
drf  the  Sunne  rifing  in  the  one ^  fhaU  icn 
the  Sunne  fitting  in  the  other. 

J,  The  Si^nnes  place f  or  degree  in  the  JEelip*^ 
ticks* 

6.  The  Sunnei  right  Afcention^  and 
liqne  Afcention. 

7.  The  heure^and  Altitude  of  the  Sunne. 
cotnmingEafi^orWefi. 

<J  8.  ThedifianceoftheSunnesriJing^  orfet 
ting    cm  the  EaJl^orWeft. 

p.  The  height^ordefrefsion  of  the  Sunne  ifi\ 
the  Meridian  here^  or  for  any  Latitude. 

1  o.  The  time  of  day  breakgyand  endoftwv^ 
light.  ^ 

I  I.  The  inequality  of  time^  ietweene  dajt 
hreake^and  Sunne  fifing. 

12.  Theheure^and  Altitude  of  the  Sunne 
comming  upon  any  declining  wall. 

{  13.  At  what  hcure,and  Altitude,  theSui 
mufi  have  to  be  oppofite  orperpmdicuUn 
to  a  declining  wall. 

Firft 


^5 

Firfl^  to  finde  the  timeofSunnefro.i. 
nfingyOr Jetting^  and  length  of  the 

day^  for  any  day  of  the yeere. 

Sceke  the  day  of  the  Momh  in  the  Kalendir,  Confiru 
and  the  home  line  that  mecteth  therewith,  Uto.i 
flic  weth  the  tioie  of  Sunnc  rifing^or  fitting. 
So  if  the  day  of  the  Month  were  the  1 3.  of  OBo^  E^m^ 
\hery  the  paralkll  that  meeteth  therewith  is  the 
\h$urey\z.  7. of  the  clocke,  at  which  time  the 
iSun  rifeth :  the  fame  honre  is  noted  alio  with  5* 
which  is  ^  time  ofSm  fitting  that  day,  this  dou- 
bled mdkes  loathe  length  of  the  day  required. 

Secondly^  tofinde  the  difference  Tro.z. 
of  (iAjcention^  for  anj  day 

of  the  yeere. 

LM4rk£^hat  Meridiin  mecteth  with  the  day  Confirn 
of  the  Taonth  in  the  KalenJer :  as  fuppofc  the  day  2* 
to  be  the  former  13.  of  OBoker^  which  is  the 
hoi4re  line  of  7.  and  5 .  (as  before)  and  account  the 
Numbers  oiCMeridi^m  to  the  honre  of  €Ao  have 
\fO\x  I  j.gr.  or  an  honri,  which  is  the  difference 
of  Afcention  for  the  13  •  day  of  OSlober  re- 
quired* 

ThirMj^ 


froii}  Thirdljyto  finde  the  Smnes  de^ 
clination  for  any  day^ 

C^njifn     tMarke  wbat  parallell  of  iDecUnatimii  racctcth 
f{io*j»  with  the  day  of  the  Moath  in  the  Ka/etidefj  and 
account  how  many  degrees  it  is  from  the  Equim 
noSliaS,  fo  have  you  the  SmnesDecliHatieniot 
that  day. 

Exmo  Stfif  the  day  were  the  laftof  Augnfi^  the  pa- 
rallel! that  meetcth  therewith  is  the  jth.from  the 
B^uator^zni  fomuch  is  the  Smnes  decUnatioit ^thit 

^^^'4'  Fourthly^  to  finde  vohat  dayes  in 
they  ear e  ar0-ali^  in  lengthy  and 

iphntdaytheSmne  riftnginthe  one, 
JhaU  he  the  Sunne  fating  in  ^ 
the  other, 

confim-  ■^^'''^'/^'■A'Jote  thatthe  dayes  betwccne  the 
Siion.^.  icfi^.oi 'Deeem&er  and  the  1 1'^.  of  June,  ire  : 
dayes  of  Increafcj  and  the  reft  are  dayes  of  De- 
crcafe.  Now  right  againft  any  day  of  dccreafc  in 
ths  K^ttJer^is  theday  of  increafe,  which  dayes 
are  equal!  one  to  the  other.  So  the  19.  day  of 
Exam.  yI/4/,i$  againft  the  4.  of  at  which  time  the 
Mwrifcth  and  fctteth  alike  without  ienfible 

error. 


^5 

rrbr,vi2.4.  of  the  dockc,,  and  therefore  thofc 
ayes  arc  of  cquall  Iengtb,and  fo  of  others. 

^orthejecond^  tofindevphatday 
hejmnerijingintheom^floallbe 
hefunnejettingin  the  other. 

%^eiminhe  day  to  bctfie  i  i'\o£ Fe^rMry  a^d 
xordin?  to  the  firft  pio.  finde  the  time  of  Sttnrte  Exam» 
%,whichisat4o,m.  after  ^.  of  the  clocku 
)rthat  day,andihcfettingao.  m, after  ^  then^'"-^' 
larkc  what  day  of  the  UHmh  the  houre  line  of 
5  m,  after  s-.in  the  forenoone,  meeteth  with 
eKa/tuderywhieh  will  be  the  33.  of  e^«g«/,fo 
e  i8ih.  dayofJ"tf^»4r;the  Sun  did  fet  at  the 
me  hourethat  it  did  ri{e,the  23. day  o'cjiftgufi, 

nftly^to  jindetheiunnes  place^or  ^ro,^ 
egrecy  for  any  day  of  the  jeer  e. 

Note  where  the  parallel  of  the  day  of  the 
fw^crofleth  the  ecHftkke,  that  is  th(,  Smms  ^^''fi''^ 
ace.So  the  former  parallch  of  the  i  ^^KoiOtlo- 
r  meeteth  with  the  ExlipHcke  in  the  beginning  E^^^% 
"in»  andK,  but  which  of  thefc  is  the  Smnes 
ace,  the  quarter  of  the  yeare  may  eafily  tell  jou, 
2.  jn  which  is  the  Smties  place  or  the  degree 
the  €clif  licks  for  that  day. 


2^ 


<Pro.6.  Sixtlj,  to  finde  the  Sumes  righ 
afcention^md  ob/icjueafcentma 
any  time, 

Confiru  ConfJir  wbat  CMeridean  meetcth  withtt 
ato.j  Sunnes  place  in  the  Echpticke  for  the  day  givci 
and  marke  the  nuaiber  of  Mfriiians  m  the  £f «. 
f#r(for  the  Mertdia>ts  arcnumbrcd  in  the  £<]uatc 
as  is  fayd  befot e  in  the  defcription )  fo  have  yt 
the  Sunnes  right  Jfcentiox:  but  here  note  that  tl 
degrees  in  the  Echftick*  are  numbrcd  forwai 
and  backeward  in  the  Echpticke  unto  35o.g 
upon  this  Infirumsnt:  fo  are  the  right  Jfientk 
of  thoie  degrees  alfo  numbrcd  forward  at 
backward  in  the  t/£^««*/«r:for  the  right  afce 
tion  of  any  degree  in  the  Ediptick^eds  that  degr 
of  the  '/£c]»*ter  which  is  oppofite  unto  it,  ( tl 
fucctfllnn  of  thcy%)r^confidei?^a  )  fo  ifthv  S; 
were  in  the  bcgi-ining  c  f  «i,  the  right  tAfcenti 
is  necre  io8 .  dcgreeSjfor  the  C^feridi^n  that  pj 
feth'oy  the  beginning  c Fm, 'saccountca  in  tj 
E^uAtar  frcmTjandii  within  6.m,  of  28.  £ 
2^*w  the  right  f^lcention  of  s^, is  5?o.gr.and  i. 
bcginnino  the  of  h  i8o.gr.  and  from  t 
beginning  of  rc^^  to  the  beginning  tn,  is  with 
€.m,  of  28.gr.  as  before,  all  is  which  put  tog 
ther  ma.  cs  necre  208.  gr.  the  right  Afctnu  • 
of  the  Snn  the  13  th.  day  Q[OSfi>tr, 


fo  find  the  Sunnes  Qllique 
A/cention  at  any  time. 

Notethzx.  the  difference  of  ^fcentton^  is  the  ^onftrn 
fferencealwayes  betweene  th^  xi^t  j^fcention 
"the  Sun^znd  chc  oblique  Afcemen  thcrcotither* 
Wiethe  right  Afcmion  known  by  thclaft  di- 
di6,&  thcdiflFefenceof  Jfcmhnhy  the  fccond 
redion^thc  obh'que  Afcenti$n  iseafilj'  had,  by 
dditi^n^  or  fHbjtra^t$n  thus.  If  the  Sun  be  in  a 
mhirmfigne  then  the  ^hliqne  Afcentiofty  is  grca^ 
r  then  the  right  ty4fcentton^  by  fo  much  as  the 
fferenceof  Afcentton  comes  to:  but  if  the  Sh» 
:  in  a  NQrthcmt  jigne^  the  ob/t^ue  Afcention  h  fo 
luch  Icfle;  which  difFeit nee  of  AfctmtQn  as  be- 
)re  by  the  2  Pr^:  for  the  faid  ijt^.of  OBokr  was 
j.gr.this  ad  unto  the  right  ^fcentien  of  the  be- 
inning  of  m,  viz*2o8.gr.makcs  2  2  g  .gr.the  Suns 
f/f^ne  Afcentkn  for  the  beginning  of  tn-  the 
3 1^.  day  of  OEloheri  but  if  the  Sun  h'di  bf  enc  in 
le  beginning  of  b',  the  oblicjue  ^fcent  'tm  would 
ivebeene  onelynccrc  I3.gr.vi2.i2.gr.54.m. 

'eventhly^  to  find  the  [umAiti^  fro.jl 
ude^  and houre  of  the funs  mn> 
mg  EaJlyOr  W  ell^any  day  of  the 
eare  abolpe  the  Horizon. 

Here  notQ  that  this  Propaftm  holds  m  ufe  (Hq.^.  ' 

one^ 


oncly  for  that  time  of  the  Siifts  being  in  tbe  Nor^ 
therne  fignesxhzl  is  front  the  i  o^^.of  March  to  th( 
13th.  (^Septemberxxhcidoxt  lay  the  Index  to  the 
BdftyOX  ^qninotiiall  f  $m  noted  with  6. ox  40.*^^ 
50.  in  the  Limbe :  fo  have  you  inftantly  at  onc<; 
without  farther  reilification  both  the  Altitniii 
4nihoH>e  of  the  5;^wcomming  EaB  or  ^y^ft^  a-' 
bove  the //cfri;2:  <?;jforall  or  any  of  the  daycs  a-  ] 
bove  rpecifi'drfo  the  parallel  of  any  day  of  th- 
LMoneth  mcetinci^  with  rhe  edge  of  the  Jndey 
giv-c  rl^e  Suns  Abi^ude  in  the  Iniex^  and  thr 
mteft^mn  meciing  therewith  fhewes  the  houn 
Exm*      -^^iHi  werethefccondof-^47,  orthe  22.0 
/«/?,the  parallel  belonging  to  thof;'  daies  meete 
with  the  Index  neerc" about,  23»gr-ii7.m,  am 
thtreaUomeetes  with  that  point^the  heure  tin 
of7,an  a  j-. which  (heweth  that  when  the  Shn  I 
23.gr*  I  y.m.high  either  upon  the  fecond  of  Mni^^ 
or  the  22.of //if/yjtbeD  the  Sm  will  be  due  Eaft  dir, 
Wefifiiyd  that  wii!  happen  to  be  at  7  of  the  clocks 
in  the  forenoone^and  5.  of  the  clocke  in  the  af 
tcrnocnc. 

^roX  ^is^^b^  to  find  the  dijlance  of  tht 
Jms  ri^ng,  or  Jetting^  any  day  oj 
$hejeare,/rom  theEa(l,orJf^eJly 
called  the funs  <tA mplitude. 

"eitfiz'^  -  ^^7thc/;;;i^^tothcdayofthc^^;w/;^^^^^ 
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ioje  giVcn,ar  the  edge  of  it  in  the  Limbe  of  the  In. 
Irnment  fliall  (hew  the  i^'mplitad*  required. 
5<»if  the  day  were  the  i     of  OEloberthcmm-  'Bxml 
)er  of  degrees  from  the  points  of  £4/?,  noted 
vith  4o.  JO.  untothe/«</tf4;is  18.  gr,  40.01. 
(vhich  istbe5«»/^w/>//W#forthe  given  day 
'iz.theijth.dayofO^tf^fr. 

V^thly^  to  l^novp  the  funs  Me-^  fro.^ 
'idwnall  ^Altitude^  or  the  funs 
ieprefeion  under  the  Hom^on^  at 
Midnight  here^,  or  in  any  Lati^ 
ude,  for  any  day  in  the y ear e. 

Laj  the  Index  unto  the  hawt  of  1 2 ,  and  where  _ 
3C parallel  of  the  day  of  the  Moneth  mcetcth 
therewith  flial  be  the  Suns  MeriiionaiiAkitHde.     '    '  ■ 
So  if  it  were  the  i  ^^.d^y  o£OEiahr, as  before,  ^xam. 
he  para  Hell,  for  that  dayisji.gr.  andahalfe 
zomiht Equator Softth:  this  crcffeth  ihe Index 
ijy.gr.  which  is  the  Smnts  Meridmall  Alti. 
ide  that  day.  Now  for  the  Sunnes  depreflion  at 
iidnight,here  is  to  be  noted,  that  any  degree  of 
IK  Sclipticke  is  at  any  time  fo  much  below  tho 
r«r;«9»,as  his  oppofite  degree  in  the  £cliptfckf,is 
bove  the  i*»r«c»  at  the  fume  time.  ccnffru-- 

Therefire where  the  contrary  parallell  ofthemoi.iz. 
mns  viz,Ii,gr.andahalfcN#r»^,Qjcctcth  with 
§3  the 


3V> 

the  Iniex  in  tbe  boure  of  1 2  .'that  fliall  bee  the 
Sunnes  Meridhvall  iefrejfm  at  midnight,  the 
faid  1 3th,clay  of  O^obtr, 

fro.  T mthly.to finde  the  time  of  day  ^ 
hreal^,ana  end oftvoyJighty  with 
the  Tofttion  of  the  fume  under 
the  Hori^n  for  my  time. 

ThU  prepcjitiotf,  bath  reference  to  the  Sunnes 
deprefllon  under  the  HorUon^or  it  is  faid  to  bee 
daybreakeortwi-lighttocnd,when  the  Stiitis, 
1 8 .  gr.  under  the  BoriK.on:  therefore  the  Con- 
ftru(fl:ion  in  this  will  be  thus. 

conlfru-  ^^^Q^^^  ig.gr.on  the  /w^e-jr  then  move  tbe  /«- 
'  ^  ■  dex  untill  that  degree  mectc  with  the  Contrari? 
parallel  of  D/rc/'f-Jfto"  for  the  day  given,  fotbe 
Meridian  or  Hoftre-lite  thzt  meeteth  therewith 
fliall  bee  the  ^wr*  of  day  breakc  required. 

JExam,  So  if  the  day  were  the  I  o.  of  Aprill^  the  paral- 
lel of  Decbnition  for  that  day  is  ?(orth  II.  gr. 
and  a  halfe  which  I  fecke  out  one  the  other  fide 
of  the  t/Eeimtr  viz.  1 1,  gr.  and  a  halfe  South 
DecUnatiorijZnd  Markc  where  the  1 8th.  gr.  of  the 
Ittdex  meeteth  therewith,  for  there  alio  is  the 
fes^rr  of  day  break*  vi^.  with  in  20.  m.  of  3. 
in  the  Morning,  and  20.  m.  paft  for  the  end 
of  twi'ligh  the  fayd  ig^K  of  ty^priS,  alfo 
the  Itidex  in  the  Bortzm  at  that  Inftant 
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ilicwcth  the  pofition  of  the  Sun  under  the  Biri^ 
^oHvit.  neere48  gr-  lo.  m.  to  the  North  of  the 
^^/:but  if  the  day  fcpd  bcenethe  i^^^^o^QMtr 
the  houre  of  J^^y^re^kfhdd  becne  2  minuts  before 
5.  and  wi^ight  would  have  ended  2.  m.  af- 
ter 7. 

Eleventhly^  to  finde  tie  inequaL  ^^^'^J^^^^ 
Utte  of  time^  hetJifeene  day  breal^ 
and  Sun  rifing^  for  any  day  of the 
yeare  assigned. 

By  thefirft  CPHftrHBien^^ot  tht  dayes  given  Cenjln^^ 
finde  the  time  of  Sunrifmg.zxA  by  the  former 
3^3^^  Conftrudion  the  hmre  and  time  of  iay 
WitJkg  belonging  tothofc  dayes:  then  compare 
the  time  bctweene  ^ki^Sunrifing^und  day  kreakeoi 
the  one,  with  that  of  the  other,  fo  the  difference 
of  thofe  twojfhall  bee  the  difference  oftime  re- 
^uired.  SxampU. 

Sothe'difFerenccof  tirtiebetwetnc  d^jhreake 
f^dSnnni  rtjing  the  lo^^  oiJXiccml^er  isncefea 

qua^jer 


quarter  of  an  bofire  longer  then  that  of  the  lol^ 
of  Marehi  but  more  then  an  koure  and  halfe 
longer  betwecne  d^ty  breake^and  Sm  ri^fjg  thd 
I o^^  of  Majfy  then  eke  i  o^^  of  LMmh. 

^mlfelytofride  thehoure.ancU 
Jltitude  of  the  funnes  comming! 
upon  a  T)eclming  ivall  any  day  op 
theyeare. 

^       Seeing  thi  decUnaiicms  of  PUines  or  WM^zxt  aC-^i 
counted  from  the  points  of  £^y?  or  mfi  in  thq 
Her yzsxh^ funnes  Amplitude  is  the  nuni*»i 
bering  of  them  therefore  Hull  bee  alike ,  in  t^d 
Limbe  of  the  Injlrument .  Now  admit  the  DicU^^ 
nation  of  a  PUine  or  If^all^to  be  2  2.  gr.  the  oppc- 
confini'  J*^^ion  would  be  thus.  The  hdex  being  fct  there^ 
if  ion.  I  y .  to,  you  may  inftantly  fee  at  what  houre  the  Sunni^k 
will  com::  upon  the  "^laifie ,  for  any  day  in  thpt 
yeare^for  where  the  parallell  of  the  day  of  thp: 
Moneth cvoiitth  the  IndeA:  amongft  the  houre^ 
lines  ^{\^hic\\  fftdex  rc^xdcnts  the  Plains)  that 
is  the  houre  of  the  Suns  comming  upon  the  Tlainie 
and  the  degrees  in  the  Index  gives  the  Snnnes 
1S?cmp^  Altitude.  SoifcheSunne  were  in  the  Trepcheoi 
So  the  Trepcke  meeteth  with  ths  Index  almoft  i 
vyithinjm*  of 9 in  the  Morning,  and  at  that 
time  the  Snnne  commcth  upon  the  PUtne^  and 
t^hcre  the  Tr^/)xf ^tf  cuts  alfo  thc/^^^.vin45*  gri 
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D.m.which  is  the  funs  Altitprds  at  that  time  that 
)iUn  wil  glance  or  begin  to  fbine  upo  the  Piatne. 
As  for  Che  time  of  the  funs  continuance  on  the 
^Mm  (  as  is  fpecified  in  the  Index  or  TaUe  )  ac- 
mtihc  Dec/itjanon,  on  the  other  fide  ot  the 
tfl  point,and  lay  the  index  thereto,  fo  the  edge 
it  in  the  Tropicl^eofSyWill  point  out  at  whac 
)ure  the  Sun  goes  of  the  Tlaine  vii.  iat  6. of  the 
ock  &  58.m,neere-if  the</r<r//>4/fV;!i  were  f^ejf^ 
$  here  it  is  fuppofed)  which  added  to  the  time 
the /J<»x  coming  on  the  Plaine.vcizkts  ^.hcun^ 
;  tm^^  fo  long  the  fun  (hines  on  the  PUtnc. 

^hirteenthly  ^  to  ^nde  at  tphatfro.  i 
oure^and  (t/ Itttuae  the  fun  muft 
fpe  to  heoppofite^orperpendicu^ 
w  to  a  declining  Tlame^  any  day 
itheyeere.  ] 

Let  aT^laine  decline  from  the  Baft"  point  to*  ExmpU 

irds  the  S&uth  2  i.gr.accoimt  this  in  the  Limbe  Canftm- 

)m  the  hoHre  of  i  a.  and  lay  the  Index  thereto, 

the  parallellthat  croffeth  the  Index, ^^oih  fliew 

QSunnes^/titudey2in A  the  CMendtan  meeting 

ercwithjgi vcs  iht  hourefit  which  time  the  &un 

ill  be  ©ppofite  to  the  PUwe-j  fo  have  you  at  one 

lant  for  every  day  in  they  care,  at  whac  hciirc 

A  Altitude^  the  5ww  will  bee  oppoficc  to  the 

'Aine. 
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Tims  toucbingthe  refolution  of  tbc  former  1 3  , 
ufes  of  the  aforeOiid  T^^&.or  /«^J«:  wb^h  had  re 
tercncc  only  to  the  knowledge  of  the  day  of  the 
there  arc  1 3.  other  «/«  of  the  forefaid  /«- 
i/.;*^.  or  r-*^/*  viz.  the  10^2.3 2. S9-4o.23,l7. 
i6.26.27.28.29.3<>.Whicbhaveno^dtpendance 
uponthe  fightoftheS«.,ofwhicnthe6  firft^arc 
rcfolued,only  knowing  the  day  of  the  Month, 
and  the  other  y.are  as  folio  weth. 

1,  AtwhAl  \)ome  thefiaiiow  of  an 
tude  u  e^ttall,dofiNe,trip/e,  (frcuMo  it. 

2.  j4t  4»J  (lottre  *n&  Altitude  of  the  5»», 
'  cr  Jzimmh,  nvhat  f  retortion  Jhddmes 

bavetethetrhdies. 
3  ,The  hsure  of  the  i*j  AgteeshU  to  anjAt* 

titttde^or  AsjintHth. 
A, The  Suns dfp'-ejfim (*nd  Az^imuth at  any 
'  hurt  •/  the  wi^ht  Afgned. 
t.Thihmretfthediy  to  ottr  ^mifedeSy 
I  J  !*tfoftng  the  Sms  Vtfefiten  mdtr  tht 
Hciz^tn, 

5,  ttyft  what  hpUTf  it  any  day  the  Sum 
'  Azimuth  and  Altimdtwilihe  tquallyand 
how  much  th«%Akitudcand  Az.mnth 


o 

e 
us 


c 
o 


o 


J 

n3  >i 
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j.what  numbdrof  clAyei  mltwakfthe  day 

an  houreioMfrer^  or  /l  orter  4t  any  time^ 
%.Th  hiej^^alutie ofttmein  eqmllmoncths^ 

or  equali  number  of dayet^ 
<^*7  he  degree  of  th0  I^ijfM$r  in  the  Hori^ 
z/>n,bjfuppoJtng  anj  degree  of  the  EcUp^ 
ttcke  in  the  Horizi.dn. 
lo.J  he  degree  of  the  Ecliptickf  iHtheT-fori" 
ZMn  by  fnpvofing  the  degrte  of  the  Equator 
ithe  t^' ortzon.  > 
I  t.T»^e  degree  of  Afediftfn  Cceliy  or  the  de^ 
j      g^t'eofihe  Echptickfim he  Meridian^  bf 
^  N     /^fp^^^g      degree  of  the  Ecliptsckf  ito 
tie  Hori:K.^n^vt I  contra^  \ 
1 2. The  Horofcope^or  the  degree  afcendant, 
ordefci  ndint,,  andtheNonageJfima  de^ 
greeata^y  ioun. 
l%,What  Angle  the  Ec/iptickt ntakismtb 
the  Hori^n^or  the  Altitude  oft  he  Ncna^ 
gefjima  degree ^(^  mehat  Azimuth  it  isirt 
atanjhoure. 

^irf^yto  finde  the  Troportion  of  fro. 
Jhadowes  to  tleir  aAhitudes  '4' 
at  any  time, 

As\{  it  were  required  the  ao  of  AptWjiA  whai'^^'^^^i 
oure  of  the  day,ancl  how  high  the  Sm  muft  be  ^ 
ither  in  the  forenaane  or  ttfttrnesHt^  that  the  flia- 
F  4  •  dow 


ConflYU 


3^ 

^bwofa  )W4«orany  Altitude,  ftiall  be  equal!  unt© 
bis  height  dotti>Ie,iriple..t]uad^fple  J^intHpU  &c. 
.  L«i  the  Index  unto  the  numbers  in  the  line  of  f 
p34dmes\\r,io  i.a.3.4.5.&c.and  whcrcfoever 
any  of  tbofe  divifions  in  the  line  o{  ^^dcwes 
meete  with  the  Index  amongft  thedegrees;therc 
it  fheweth  what  height  the  Sm  muft  have,  toji 
make  the  (h4d(mes tqHdlydouble,iripU  &c.  to  the  i 
■  JUttudtSo  laying  the  r^dex  upon  i  in  the  line  o£ 
/E.^wfoM'w.itmeetcth  with  45'gr«i«  &lo 
high  the  Sun  muft  be  to,  nake  thcfhad^  of  a  ma 
or  any  thing  equall  to  his  height  upon  an  H»r 
xentalipMneithtn  move  the  Index  to  and  fro,u 
till  tht  faid  45  .gr.in  the  Index  meete  with  the  p 
rallel  e^the  day  Mo^thyiz  the  zo.ofj^prili(o  ih 
ilftf«r*/i»e  that  meeteth  therewith,  is  the  houre  ol 
the  day  that  the/^<*i/o3f  of  a  Man :  or  other  ^Ith 
tudet,  will  be  eqmH  to  his  heieth  or  MtitHde,vit 
neerc  i  o.of  the  Clocke  in  the  farenpont fOr  2  .of  th< 
Qeckc,  in  the  af  ernoone, 

fore-after- 
mone-noone 
fho.nt.  ^ho.  m 


„  I  {'DmUe 


o  c; 


Triple. 
Qjiadruple. 

^^c<!  Sextuple. 
•S  -5  Septuple. 
1  I  0(f?'ip/e. 
^  ©  I  Nonocuple. 
I  Tiecuple. 


o 


1^ 


•>i< 


1  £  ^ 


18. i6 

14.  2 
I  I.I9 

^7 
7 

7.  7 
^.  20 

11-  gx-L 


7.  J  7 
6.  16 


^  T3 
S3 


^  57 


21 
2 


17 

03 
6.  2c 
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Secondly^  tofindevphatproporti^tp^o^ 
mjhado'^i^es  kaye  to  their  h  15^ 
at  any  koure  in  the  day^ 
J:^imuth/)r  Jhitude  ' 

of  the  Sun  afigned. 

If  the  hoHre  beknownc,orfuppofcd,tnove  the  Confim^ 
/wiiifAr  until  it  roecte  with  the  hourc  in  the  parallel  ^i?-^^. 
ofthcdayof  the  yl/mA,  fo  fhe  interfcftion  of 
that  parallel  with  the  Index  isthtfum  Altitude^ 
and  the  edge  of  tlie  Index^m  the  Liwh^wil  flicw 
the  Suns  A^imuth^thcn  move  the  /»dcx  until  the 
degree  oi  A /tit  fide  interft^  thcUne  ef  flfadowe^fio 
ftall  you  have  the  proportion  of  fhadowes^iQ 
their  bodies  required. 

So  if  OH  the  I  i^h.of  Apriil  at,  y-of  the  Clocksi^  EsAm^ 
the  foremoHe^(if the  Sh»  fliine,)it were  required 
what  proportion  thcyJrfif/<>^  of  a fliall  bcarc 
to  his  heightjor  the  J^adow  of  an  Aititude  to  the 
Altitude,  the  parallel  that  bdongeth  to  the  given 
day  is  neerc  12.gr.  ^^'^i^^  where  this  parallel 
mceteth  with  the  given  houreo^ 7.  and  bring  the 
Jndex  to  it;  fo  have  you  the  Suns  height  at  that 
houreviz  i8.gr«2tf.m,andtheedgcof  the  Index 
in  the  Lmbe  of  the  Inftrument^  fball  give  the 
jizimuth  vjz  4..gr.from  the£#!^  :  then  Jmovc 
the /^<s/^«^,untill  the  degree  of  the  Snrts  Altimde 
V  ^  viz. 
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vix  i8tgr.2^.m,mecte  with  tbe  line  of  fhtdmii 
which  will  be  in  5, which  fhevveth  that  at  7.  of 
the  Clock  in  the  ^orenone  the  faid  1 1  th.of  ^friU^ 
the  (had9t»  oU  mm^or  tht  fha^m  of  an  ^lumde, 
fliali  be  TripU^  to  his  befght:tbt  line  will  be  at  y  • 
of  the  Clockf  in  the^/^^y»<?^^*^,for  equallditiaoccs 
of  che*5»^  from  vhc  the  fame  d^y^with- 

out  fenfible  error,  vvill  give  etj'iall  altitudes  of 
the  fm^and  equall  ^l-^tt*^  of  che  /ii^  doth  pro- 
duce zQ;^i!\Ihaioy9es  upon  Hcrwrn^l  "Vlaines 
emflru-  Secmdljyif the  Pofttton or  Az.%muthoi the  be 
Bio.i^.  knowne  or  fuppofcd,  which  admit  4  gr.  from 
the  Eaflio'sN^xAstht  South. 
Lftj  the  fndex  unto  it  in  the  Me^Sc  mark e  what 
degree  in  the  Index  the  parallel  mceteth  with j 
which  is  with  1  g.j^r.^d.m,  lo  hav  e  you  the/iivj 
Altitude  in  the  /wd<f^.  then  move  tbe  Index  until  ;^ 
degree  meetc  with  the  Line  of (b^idaws ;  1  o  have 
you  the  proportion  of  y&^^w'^/  required  at  that 
inftant^iz  TrijrU^s  before. 
ccn/fri '    Thirdly,  if  the  Snfis  height  be  knowne  or  fup- 
mo.io.'  pofcd, which  admit  i8.gro2(J.m,  account  it  in 
the  Indexjxnd  moove  the  Index  until  that  degree 
meecr  with  the  lineoflhadowesSo  where  it  inter- 
(efleih  tbe  Ime  ^fthe  (hadewes ^ihzt^  you  h^ve  the 
proportion     fbadawes  to  their  bedies  at  that  in- 
fant of  tifwe  required, which  will  be  triple  as  bc- 
fo  ejfothc  io^^.ofy^/?ri//if  t^choHrebc  y.ot  the 
Altitude  i8,g.a6.m,  or  the  Azimuth  4.gr. 
from  the  E^/ toward  the  Souths  the  ^proportion 
ofjhi^owes  to  their  bodies  will  be  Triple. 


I 
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Thirdly  tofinde  thehoure  of  the  fro. 
day  agreeable  to  any  ^Altitude 

or  A:^muth^for  any  day  of  the 

.    yefire  Prcpofed. 

For  the  firfigiQQOmt  the  Sms  Altitude  in  the  conjlfu- 
Ifidfx^and  movcic  to  and  frountill  that  degrce*^ia.2i. 
mscte  with  the  parallel  of  the  day  of  the  Monthi 
fo  the  Meridian  that  pafleth  by  that  point^flial 
be  the  hourc  required. 

Thus  if  the  day  were  the  tenth  of  March  ^iht  Sun  'E^m^ 
being  that  day  \xixk\^^qHiho^%d^ii  the  Aliitnis 
fuppofed  to  be  3  2  gr.j  y.in^this  I  keke  out  upon 
the  Index  and  move  the  Indix  till  that  degree 
mecte  with  the  ty£(ju4tor;  fo  the  Meridian  or 
hmve  Circle  that  palieih  ihej  eby  is  the  houre  yh. 
I  o. of  the  Cloekt  in  ih^  fertHBone  or  2.  of  the 
Clockeixi  th^  afternoonCySid  if  you  move  the  Index 
foftly  along  as  the  degrees  of  the  Suns  Altitude 
in  th^  Index  interfedt  the  ^qtimr  (  and  fo  of 
any  parallcI.-)fo  the  Metfdi^n  that  raeetecl^  there* 
with  is  the  heure  of  the  day  agreci-.ble  to  that 
t/fltitude. 

For  the fecond^to  finde  thehoure  c^nflrn 
of  the  day  agneable  to  any 

A^muth. 

fuppofe  it  were  jrf.gr.35  .     from  the  Txm^ 


Move  the  Index  mth^  limie  unto  this 
A^irnHthkmsNVi  orfuppofcdifo  where  the  W^a: 
croffeth  the  parallel  for  the  day  given,  there  the 
MeridUn  that  meeceth  therewith, fTievvcs  the 
houre  oixh^  d^j  viz  lo.  of  the  Clocke  in  the  (orea 
noons  ox  2  inthz  aft  erMoonezs  before.  And  if  you 
move  the  Index  ioftly  along,  as  th^ /^e-A;  paC- 
feth  by  any  Az^imtitb  in  the  Limhe:  fo  the  edge  of 
th^  Index  (hallincerfetfl  the  parallel  decltnAtion 
for  the  day  of  the  Monthyhiiht  houre  the  day 
agreeable  to  that  Azimuth:  by  which  propofition 
and  the  hliyGUjfes  may  be  cafily  placed  to  burnc 
according  to  the  Suns  AzimHth^oi  houre  afjlgned. 

Fourthly  ^to finde  the  funs  deprep 
fion^  (T  pojition  under  the  Hori- 
^on^at  any  houre  of  the  night  ^mth 
the  houre  of  the  day  to  ourAnttpo^ 
des^by fupfofing  the  fun  any  num^ 
her  of  degrees  under  the  Hori}>vu. 

confitu-  the  i  i  ^h  ConftrucT:ioil  it  is  faid  that  any  dc-^ 
mon^zi .  grecof  the  Ec/iptickgAszi^much  belowe  the  Hori* 
^<?iiat  any  time^  as  his  oppolite  degree  is  above 
the  Hori^^oH  at  the  fame  time:  therefore  if  the 
Index  be  layed  to  the  like  parallel,on  the  contrary 
fide  of  the  ny£f  «^4/tfr,that  mceteth  with  the  given 

houre 
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tnurethe  interfeaion  in  the  la^ex  {lull  '(hew  you 
the  degree  ot  the  Sans  deprepton  under  the  Hori- 
«.c»at  thithoat-e. 

Soifit  i  o.ohhs  C/ocke  zt  night  the  faid  l^th  KUm. 
bYOael^if-it  were  required  tofindc  the  Sum  de- 
5refhon  under  the  HorUe»,con£xdti  the  decltM^ti- 
'»,or  thc/«wx  parallel  for  that  day^uhich  is  Ii.gr* 
md  a  halfc  South, which  dedinmm  I  f ccke  in  the 
>thcrr5deof  the  t/£^«*wr,and  marke  where  it 
nccteth  with  the  Wi?  ofio.unro  which  I  lay  the 
,fo  the  cd«e  thereof  in  the  Ltmh  fhcwcth 
he/«»/^<iiwwrirrobenerc  42  gr.jo.m.froro  the 
and  the  parallels  iiucrfecuon  that  mctteth 
vith  the  Index,  gives  the  Smt  d;preflion,vi2, 
ecre  45.  gr.  and  fo  much  is  the  Sun  below 
he  Hori<.9»^tiad  in  that  pofition  the  1 3th  of  Ofis- 
erzi  lo.of  the  Checks  jx  night. 

But  if  it  were  required  at  what  houre  ©f  the 
the      would  touch  the  verticall  Circle 
f  Eafidind  (*'efi  under  the  HoHzom. 

Lay  the  iniex  to  the  point  of  Eafi  and  mar^e  cc^/Tru  - 
/hereabout  the  Contrary  pallel  mceteth  with  <^?^<',i4. 
le  Iftilex,  for  there  you  have  both  the  houre  and 
le  degree  of  the  funt  elepreffton, 

i  So  the  day  being  as  before  the  i  ^tl,  o^OBloher,  Ex4f», 
:  the  declination  fomh  1 1  .gr.  2:id  a  halfc,  this  ac- 
'launtamongll  the  North  dfelmmcmSi  ir  tnecteth 
1/ith  the  Index  in  5  8  m,paa  6.  the  henre  of  the 
5  uns  being  ff'f/, and  with  all  the  funs  deprefcn, 
« t  the  fame  time  is  necrc  14.gr.and  5  o.m. 


fro:  Fifth,  to  finde  the  houre  of  th\ 
1 8«      di^y  to  our  aJ  ntipodes,  hyfup^ 
fojing  the funs  defrejjion 

under  the  Hori^n. 

conftm-  cenfthrt\\t.deeli»moH^ot  ^ht  A^^y  andmovt 
tb-  WfATtoandfrounciU  the  degree  of  the/«« 
Ae],r4ion\ntUIndex,mtcta\^miht\ic  like  pa- 
rallel or  the  other  fide  of  thc^quator  {o  th« 
home  that  mceteth  thcrwith  is  the  hure  ot  the  da; 
to  our  Antipgdes.  ^  ^  _  „  , .  _  > 
S&  if  on  the  ao^Kof  JpriS,  we  (hould  fuppof 
they««tobc  I3.gr.under the  H.r,-^*«,&  defirc  u 
know  theiE?»«rf  to  our  ^«/<H«> '^''P*'^'^'^^*  ° 
^^cA»f«o«for  that  day  is  i^.^uNorthMo^  in  th 
/«^.A;acc0unti3.degrecsandmoveuto^and  b; 

until!  the  faid  thirteenth  degree  m  the  Inde 
mcctc  with  the  1 5*.  parallel  o^South  decltnatior. 
£0  the  tM«rtdiatt  that  oicetcth  therewith  is  th;. 
jbo«r^ofthcdaytoour^»«H^-f,  within  2  m,  c 
p.at  night.  _ 

^fO'  $ix  fly  JO  finde  at  mat  houre  n 
any  day,  the  funs  ^  ^imuch 
and  Althudemllbeequall, 

and  hoti^  much  the  Altitude  and 
ji:2:imuth  will  he, 
tMove  the/»4«;,to  &fro  untillthecdgeof tj 


!  4? 

^  fidtx  mectc  with  the  parallel  belonging  to  that 
ay,  in  the  fame  Number  of  degrees  that  the  end 
iih^  IrjJex  inthc  Limine  from  the  point  of  J/i/? 
3th;  fo  have  you  the  degree  of  the  Suns  A^^imuth^ 
nd  Altitude  equall  the  one  to  the  other,  and  the 
Weridian  meeting  with  the  Index  in  the  parallel  oi 
be  given  day,  (hewcth  at  what  hure  thac 
i^imuthyZudi  -^/r/W^  will  be  equall. 

So  admit  the  fm  to  be  ia  the  Tro^ioks  of  5o ,  the  £  x^m 
ndex  being  moved  to  and  fro  uniill  there  be  like 
egrecsinthc  Index.^wA  in  the  ZiWf,which  vi  ill 
c  neerc  i  ^ .  gr.45 ,  m,  and  - ther  e  the  hom&  that 
leeteth  therewith  is  I2.m,after  6. in  tht  forenoon^ 
t  which  hopife  the  eleventh  of  lune^  the  Sms 
i^imfith^mdA/titPfdeyV^nlhQ  e^uaU  v'lz.nccxc  16* 
r.45.m,as  before. 

^eyenthlyjofinde  vphat  numher  (pro. 
of  daycs  any  time  of they  ear     2  o. 
mil  make  the  day  an 

houre  longer  or  fhorter. 

^c6omtj.^u2X\A  a  halfe  amongft  the  MeridiT  con/lrvf- 
i»jfrom  the  given  day  in  the  Kallender^  and  not^  frio.zy. 
;he  day  of  thtfJMonth  againft it^tlien  number th^ 
^aycs  betweene  that  day  and  the  given  day,  and 
y'ou  haue  thcanfwer. 

So  if  the  day  were  the  laft  of  February  ^  or  the  S'xam  ^ 
Br  ft  of  MarchyConGdcv  the  Smsfetting  that  day  by 
the  Inljrumcnt^vvhich  is40.ni;paft  j.this  dopi^led 
G  a  makes 


makes  the  kngtb  of  the  day^il.yuresiq.xn^thcn  - 
from  the  laft  of"  Febrmry  ucc%)unt  7*gr.andahalfc 
and  it  will  point  out  the  fiFccenth      March  dZ 
which  titnc  the  Sun  feteth  at  io.m,pa{}d.  which*. 
donbled  makes  i  2  honres  so.myio  the  fifteenth  oft 
the  Icnc^thof  the  day  is  iM^houre  hn^cti 
£hen  it  was  the  fir  ft  of  At        and  the  difference* 
of  time  only  buc  ij.cfayes,  but  jf  the  nutub^r  ofj 
daies  were  accounted  to  or  from  the  5«.<?/enrringj 
into  th^  Tropica^^ot^ts^itvjill  be  more  then  2  5. 
dayes  before  tbc  day  will  be  an  honre  longer  ori 
ftiorter.  j 
So  if  from  the  tenth  of  //rTi*  we  fl^ould  account! 
7.5r.and  a  halfc  amongH  the  MerUiofss  iro  n  that  I 
Jlieridian  that  meeteth  with  the  tcnthof  I^ns^  ic 
would  fall  Out  at  the  1 6^^.  day  of  My^  at  which 
time  the  day  will  be  an  hmre  fiiortcr  then  it  was 
the  tenth  of /«»^,  and  the  intervall  of //>z^^  more 
then  twife  as  much  as  the  former  viz.  g^.ciayes. 

EightljJ:ofin^^!eth:m^  of 
timejn  e  quail  j^h^fountlns  or 
equdl  number  ofd.iyes. 

This  fro^njltion  at  the  firft  feemes  as  a  Paradox ^ 
yet  by  this  Infirumentm^y  cafily  be  refolued,and 
fo  confequcntly  from  C^^athemmcaU  principles 
demonftrated,not  onely  the  inequalitie-  of  e  quail 
Months^  but  alfo  the  inequalxtie  of  T^aturall 

NOT^ 


iVtfM»a'day  naturail  according  to  the  general! 
Jefinitionisonc  revolutiea  of  the  ^d^Mator  or 
rrtmum  mohiie ,  that  u  from  (un  nfing  to  fun 
ifijrg'.ov  it  is  the  liroc  wherein  tbe/wwpafltth  by 
:he  CM*riiian,  and  commtth  to  the  tMtridtm 
gaincjcommonly  talcn  tor24.  koures :  but  be 
raufe  that  in  that  interralc  of  the  fun  paffiisg 
irom  the  Meridian  and  comoieth  to  the  Meridim 
gaine,thc  Srtu  moves  according  to  his  T^atHrall 
notiett  {JecuHdnm  anti^uiorHm  tradittomm) 
leere  a  dcgrf  e  more  or  kflc ;  therefore  the  Na^ 
ur«ll  day  ftjsli  be  fome  what  longer  or  ftiortcr 
hsn2^.houres,  viz.by  fomuch  as  thediffercnce  1* 
bright  afcentioH  of  that  degree  of  the  Ec/ftiekg' 
omcs  to  that  the/««  is  in,and  feeing  the  degrees ' 
f  the  BcUpttcke 3mon§R  themfclucs  have  not  the 
ime  aiference  of  rtghf  Ajcintien  that  the  Other 
egrces  have,(notwithftanding  the  degrees  of  the 
cliptieke  amongft  thcrofelvcs  being  equall  the 
tic  to  the  othcr)the >»/  motion  cnder  thofe  dc^ 
fees  being  fometimcs  quicker,  and  fometimes 
owcr.it  vvillneccffarily  follow  that  the  fm  will 

Iiovetnoreor  leflc  untill  the /««  can  t®uch  the 
l<feridiaM,  which  is  the  limit  or  tearme  oftha 
Hns  diHrmllrevo/ution  as  before  .•  this  difference 
nd  inequalitie  of  time  in  mwraU  dayesmty  by 
alcalationbe  given  from  day  today,  but  be- 
lufe  it  is  fo  infcnfiblc  little  in  a  day,hardly  by  an 
ifirunuKtofthis  nature  can  befecne,  but  by  a, 
Jinber  of  dayes,coinpared  with  another  number 
f  daycs  it  will  evidently  appeare. 
S9,  if  it  were  required  how  mttch  ihc  (^onthSxaxf, 
9  3  ' 


4^ 

ef  December  is  longer  then  the  Month  of  M^ch^ 
in  the  firft  of  which  months  the  funs  motion  is 
quicker,  being  about  the  Perineum  then  at  other 
Cart  fir  timet, now  fcoth  of  which  menths\mc  equal  nuin« 
ber  of  dayes,viz.3 1# 

^  ^<     an(d       v,.or  /ki^r.  i  5^af€cntion  for  the 

Lending        viz.  J  Month  of       is  J 

o  <     and       S.  .  -'^  ^  S^afceniion  for  the 

Landing    J  ^         S  i92'^'S  Month  of  Dece.i$^ 

which  5.gr.  being  conuerted  into  time  by 
allowing4minitstoa  degree  makes  about  20. 
oijand  fo  much  is  the  Month  of  December  longer 
then  the  Momhof  c%ir^^,notwithftandingboth 
of  tbefe  Months  containing  equail  number  of 
daycs. 

<pr(5,    3\(inthlj^  to  finde  the  degree  of 
^  2  •     the  jEquator  in  the  Hori^Uy  by 
fappojjing  the  degree  of  the 

Ediptieke  in  the  Hori:^n. 

N otatic^  If  the  degree  given  be  inthe  Northerne  part  of 
the  SclipttkcyXht  oblique  Afcention  is  leHe  then  the 
Con  ^Tu     ^'^^^  Afcention  vel  contra.  Get  therefore  firft  the 
kim-'i^^.    right  Afcention  of  the  point  given  by  the  fixt  Pro. 
5lad  the  differeace  of  A^ccmim  by  the  2 .  Pro.  for 

that, 
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that  taken  from  the  right  Jfar-tion  gives  the  de- 
gree of  the  i^ejuino^iall  in  the  Ff0rizs»,  but  if 
the  given  degree  had  beene  in  z  Southren  ligne, 
the  difference  of  /ifcention  muft  be  added  to  the 
vighxAfcintton,  fo  have  you  the  degree  of  the 
ty£quaterin.  the  Bmzon. 

Tenth ly^  tg  finde  the  degree  of^[^' 
theEclipticke  in  the  Hori:^n 
h  f^ffojing  the  degree  of 
the  jEqmtor  in 
the  Hori^n, 

7%wisbuttbe  Conucrfe  of  the  former,  onely  confira- 
confidcr  the  correfpondent  quarters  of  the  t/£*-  iiio.  3  o . 
qmmcli4R  to  thefe  of  the  EcUpicke. 

Eleyenth/jytojinde  the  degree  of^^^- 
Medium  Qced^  or  the  degree  o/^^' 
the  Ecliptic^  in  the  Meridian, 
by  fuppjing  any  degree  of 
the  Scliptic^  in  i 

the  Hon:^?t. 
Sccke  the  degree  of  the  ey£^aator  in  the  ITo-  Cor,flm 


4* 

rU§n^y  the  12,  Pro.  fubtradl^^o  ftom  it  (if  the 
Nuaiber  be  too  little  addc  a  whole  Circle  to  it) 
then  the  degree  oF  the  fV/i/^/iV/^^  oppoficc  to  the 
remaindcrjisthe  A^^  wer^but  note  that  it  the  re- 
mainder be  betvvecne  2  70*and  560.  theoppofitc 
point  bi::longs  to  the  iaft  £^artero^ the  Sdtfnkij 
if  cberemiiiider  bubctweeac  iScand  ayotthcn 
it  refpeds  the  3  quarter  of  the  &ltpncke^  if  the 
remainder  be  becweens  9o»and  I  So  -  it  hath  refe- 
rence to  thefecond  Quarter.  &c. 

^utifthe  degree  of  the  Sclipticke 
in  the  Hori:^n  were  required 
hy  knomng  the  degree  of 
the  in  Ectipticl^  the 

Meridian. 


This,is  onely  but  the  converfc  of  the  former  ,& 
cmjiru- ^l^^s  performed  firft/eck  the  right^yr^^o^of 
^m.zi .  ^Yit  given  degree  of  Medium  CoeU^8c  adde  there- 
to i^o.gt.by  accounting  it  from  the  former  right 
Ajccnthn^&c  note  the pm$  place  oppofittherto  for 
the  difference  of  Afcmion  of  this  iaft  dtgrec 
being  fubtraded  from  the  former  ^f^r^^  of  the 
^Aiqu^w  in  the  Horizoft^  if  it  be  a  degree  of  the 
Southrct 7?jfw/(ochcrwife  Addc)gives  the  degree 
of  the  SfUfucKf  in  the  HorUo^  demanded. 


Tryelfthlj 


^9 

T m/fthlj^tojinc/e  the  Horojcop  ^ro. 
or  the  degree  Ajandcmt/jr  de^^  ^  5  • . 
Jcendantandthe  [h(ona^ 
gejjtma  degree  dt 

any  houre. 

Firfi^mtctht  right tAfcemion  for  the  day  gi-  Ccnftm- 
vcn  according  to  the  6.  Pro.  which  is  the  degree  ^^^^^ll  - 
ohht  ty£quator  m  the  (JViefidiAn^  at  12.  o\  the 
Clocke^  unto  which  degree  adde  po.  fo  have  yon 
the  degree  of  the  tyfqHatcrlxi  the  Hofi^ono^t  1 3* 
of  the  Clock e.Thcnconfider  how  wsc^^y  hnres 
the  given  hoHreivj^ims  of  i2.orispaft  i2,wh  ch 
conuerted  into meafurc  and  accounted  Eaf.nard^ 
or  U^eftrvard^  according  to  the  hours  given  fr(  in 
the  forcner  points  of  the  e/£'^/^4fi?r  in  the  Eori-^ 
at  1 2.  will  give  the  degree  of  the  (tAl^pmior 
in  the  Horizon  the  b^urc  propofcd,  then  by  the 
23.  Pro.I  fceke  out  thedegrec  of ihQ£diptkk?  in 
the  Horizo  anfwerable  to  the  degree  of  thee/f:^^^«- 
wfo  have  you  the  degree  j^fandant y^vom  u  bch 
accouut^o.gr.or  5  (tgptfsSo  have jouthc degree 
of  ihc^T^ortageJ/Imn fointxn  ihttleri^on  ,but  if )  ou 
reckon  6.  figncs  from  the  Afcendmttyon  have  the 
iefendMntdtgxtt  of  thc  Sciipnck^in  the  Wejio^ che 
horix.Qn. 


n 


Thlrtcenthlj, 


5» 

(Pro".  T'hirteenthlji ,  to  finde  vphi^ 
26.    jingle  the  Echptic^  maizes  mU 
the  Hori^ony  or  the  Ititude 
of  the  3^onay if jima  degree 
of  the  Eclipticl^e^above  the  i 
Horii^onyandyi^hat  J^i^  I 
nmthitisinatany 

houre. 

According  to  the  laft  Pro.  findc  the  dcgrc< 
Conpu-  tiy4fcendant,md  ihc  7^omief$madegTcey  then  bj 
^  the  2  4'  Pro.  findc  what  degree  of  the  Ecliptickf 
Js  in  the  /?/*rii»<i*,Anfwerabic  to  the  degree  ol 
the  Ecltpticke mthe  Hor,z.9>i^fQ  <|iall  you  know 
on  which  fide  of  the  Meridim  the  ?{j»4^tfim4 
degree  i$,&  how  far  from  the  Mvidun^  then  if  ^ 
/wflfcjT  belayed  upon  the  houre  of  12,  vtherc  the 
parallel  of  the  NoMgefma  Wegree  croflcth  it,th2t 
fliould  be  the  height  of  it, if  it  were  in  thtMeridt- 
<i»,-accouat  therforc  from  the  Meridian  or  houre 
of  1 2.  in  the  vy£^u0tor,  thenutnber  of  degrees 
bctweenc  the  N»:-4geftma  d^grecand  the  dc^rcci 
of  the  Edif  ticks  m  the  Meridian^Sc  mzrkt  where 
that  L^{«rtdm>t  mcetcth  wi  h  the  parallel  of  the 
of  the  N4tMge^tma  dcgrcc,lay  the  Index  thereto, 

fo 


>  fatve  you  thtyiltitfide  of  tbc  JN'^Mgefnuideffcc 
1  the  ImJcx^  and  the  A^imutb  in  the  Hor$K9n^  or 
iwitf  of  the  Infirum^nt. 

There 'arc  yet  the  48.  49. 50,  9*  13.  14. 
id  Ijth.  ufesof  the  faid/;*<fc;c  oxTable,  which 
lue  no  relation  to  the  funs  fight  or  obfer- 
ition  in  there  operation,  and  refolutionj,  and 
loiild  have  followed  thcfe  %£.  ufes  that  have 
ccnc  delivered  .but  I  rcfcrre  them  to  the  end  of 
lisrMfiFiif^asforthefeufei  of  the  hfirument 
hich  depend  upon  the  Sum  fight,  orobfervati- 
ithcy  are  thcfe  ijiollowing  vizMi^  lfji.4.#. 
J.7.22.3.5.34.ii.43.and8'>. 


I. The  ^upi^  or  JlArres  J/titude^hvetk 

H&rit.9n  at  ayjy  time, 
i.jht  hoHfi  sfthe dAj^and  Azimnth rfi^ 

l^The  Mffidi4n  Line  ufen  Anj  off  ear  an 
efthe  Shh. 

^.The  fit  of  a  hnildingy  ercojiing  pfa  flac 
The  Sftfs  Azimuth^  and  heuremtlw, 
Obftrvation. 
6.Thev^iarim  of  tke  Needle. 
J. The  Latitude  of  a  fUce^or  height  of  1 

Pele  above  the  Boriz^on. 
t.The  Snm  Azimmh,  and  Altitude  at  a^ 
houre. 

.  ^.7hevxc(rtainetie  of  time  ^  ijttotingH 
S    '  (hadciv  oi  things. 

loHhe ^tiarter  of  the  year e  and  daj- 
the  Mentha  yrith  tke  hotireyA^mut\ 
a^*d  the  L^feridian  line. 
ll.Infiafstly  tke  houre  of  the  daj^  ti 
Azimuth^and  Altitude  of  the  Sun:vpt^ 
the  MeriHonall  line  ^without  obfervatii 
or  fight  oftheSu»^  hj  knovfing  the 
forti^n  tert»eene  the  length  of  a/hadt 
upon  aHoriK.9ntalPlaine^andthat  7vh$^ 
didc^  thefbador^. 
1 2  .The  Declination  of  a  Wallaby  feeing  |i 
Sun  beginning  tofhine  thtreen  or  gm 
from  it. 

1 1. The  beclmition  of  a  irall^tbe  S$ 
(fining  thereon. 

n 
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FirJlJ)OV(f  to  ohferue  the  Sm^orfn]  ] 
Jlarres  Altitude  above  the  27. 

Hori:^n  at  any  time. 

Lift  Up  the  edge  of  the  Iftfirumem  to  the  eye,  conjitu^ 
fo  that  the  fight  which  is  at  the  Limbic  or  Cir^^m.i^^ 
cUmfennci  of  the  J^4dr4m  be  next  the  cycand 
the  Index  to  hang  perpen  dicular  and  to  play  cafi- 
ly  by  the  fide  therof:thcn  move  the .^jffdraftt  up 
and  downc  untillyou  may  through  both  fights 
fee  the  {inter  or  midle  of  the  Sun  fir  ftarrn  fo  the 
Index  in  the  Limh  fhall  fall  upon  the  degrees  of 
the  Sun  or  fiarres  ^tAltitude  above  the  Hori^n  at 
that  time.  Or  without  looking  at  the yS^if  ,the  -^Z- 
titude  thereof  may  be  thus  found.'hould  the  c^^-  Conflm 
drant  that  the  Index  may  hang  perpedicuIar,or  be  qJ^^^ 
vertic^ll  as  before,  then  move  about  the  Infiru^ 
«^;^/untillcheedge  ofitbeoppofiteto  the  body 
of  theS/v^.  Now  fuppofing  the  Inftrument  to 
hang  thus  upon  his  Onter^  foftly  lift  up  the  edge 
thereof  which  is  towardsthe  ^^^^untill  you  fee 
the  beames  of  the  fun  paflc  through  both  jightr^ 
then  the  Index  in  the  ft^llgivcthe/^^/^s 
^/mW^  us  before. 
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fro.  SecondljJ)Oi[»tojindetheh^ 
th^ Jay, and  J^mutho/th^ 
Sun^upon  any  appea^ 

ranee  of  the  Sunne^ 

Conpu-  By  the  laft  Tro.  obfcruc  or  take  the  fuffi  Altitui^ 
mo.  17*  ^nd  account  it  on  the  / ndex^  then  fcckc  for  the 
parallel  of  the  day  of  the  (JH^nth  for  the  day  pre- 
fcnt,&  move  the  InAex  u  ntill  that  degree  of  AltU 
fffde  ill  the  edge  of  the  Index  meetc  with  the 
parallel  ofth^  day,  fo  the  i^/w'^/u)*  that  meetetb 
with  that  degree  of  AlUtude  in  the  Index  be 
the  houre  of  the  day  r equired,&  the  edge  of  ^  /ii- 
dex  in  the  Limte  of  the  Inftrument^  flhall  likewifc 
fhew  the  Suns  A^mmh  belonging  to  that  houre* 
S^ifu poB  the  laft  o^AuguH  the  Suns  Ahitudt  in 
theforenoone  ftiould  be  obfcrued  and  found  to  be 
5o.gr.&  a  halfe/eeke  this  Altitnde  out  upon  the 
InAex^  move  the  Index  untill  the  degree  of  AltU 
tude  mectc  with  the  parallel  for  the  day  of  the 
M^n^  given,vi2.thcfift  parallel  from  thc^^na^ 
f0r  Northward  fo  the  i^^^^^Z/wthat  xneetcthalfo 
with  the  3  o*gr.&  a  halfe  in  the  Index y  is  the  hefere 
viz.neere  9.&  that  fliall  be  the  honre  of  the  day  at 
that  inftant,&  the  edge  of  the  Index  in  the  Ltmh 
cuttcth  necre  35«gr.  and  jo.m,  from  the  point 
of  E4/?,toward$  the  South,  and  fo  much  is  the 
5"/^^  J  at  that  timet 

Thirdlj^ 


j 

ThirMjJjovsf  tofndetheMeridi^  fro. 
an  line^  and  thf  true  points  of 
3S(^rth,(sr  South,6aft,and1VeJl 
upon  any  appearance 

oftheSmne^ 

According  to  the  27.  Tr^.firft  objkifuc  the  con/lm- 
Suns  fy^ldtHde  ab<Ke  the  Bcriz^on^  and  by  the  laft  ^o^^di 
ConftrUw^ion  findethc  Suns  A^mmh  agreeable 
to  that  Altitniitiict  the  Index  and  rett  ac  that  de^ 
gree,  and  crcd  the  prcpendicular  at  the  end  qF 
the  Index ^  then  houlding  the  plaine  ovfaceo^ the 
^InadrAnt  paraUcl  to  the  H^rtt^n ^movc  the  /w- 
ftmment  Circn/ar ^untill  the  fhadow  of  the  faid 
jerpendicular  fall  by  the  fide  of  the  Indexed  fo 
thchffHer/$Ke  of  l2,orthe  edge  of  the  Inftrkwexi 
which  is  pftrallcl  unto  it  (  which  is  the  North 
indfof^fb  edge  of  the  Inftrument )  fhall  reprefcnt 
thecJW(-riii/i«i«  Art^^and  pointeth  out  the  North 
and  South  in  the  H^riton  of  the  world  by  the 
tet mes  thereof,  and  the  other  ftraight  edge  of 
:he  Inflrument  which  is  perpendicular  unto  that 
^dge  is  thcY  E^Ji  and  mft  edge  of  the  lojrriiwent) 
incldcno:ethorfhc*^eth  the  line  of  Eafi,  and 
Vefi  in  the  fforizon,  of  the  world*  But  this  oray 
be  more  accurately  done  if  you  place  the  backc 
H  3  of 


5^ 

of  the  l^flrHment  downc  upon  an  TJorUomall 
plainc,  and  the  edge  of  the  Wtf^  being  at  the  de- 
gree of  the/«»/^^^w^«f^oblerved,and  the  per- 
pendicular erected  at  the  end  of  the  Index  as  be- 
fore/then moving  the  as  it  fo  iyeth 
uotill  the  (hadowof  the  perpendicular  fall  by  the 
fide  of  the  IndeXyk  the  MeridtdH  of  the  Inftrn- 
i»tf»/,fhall  be  in  the  Meridiin  of  the  World,  and 
every  point  and  degree  in  the  Limh  of  the  Ifi- 
firumcm  fliall  point  out,and  be  oppofite,  and  re- 
prefent  his  Uke  degree  in  the  HoriKion  of  the 
world. 

conflrw  But  here  note  that  this  Con^^nUicH  fcrves  on- 
{fionr^p.  ly  but  for  the  forenoone  oblervation  ;  for  if  the 
prafticc  be  in  the  after  none,  the  way  to  finde  the 
Meridian  line  may  be  thus.  Having  found  the 
funs  Az^imHthzsht^oxcjiZy  xh^  Index  upon  the 
houre  line  of  1 2.  and  cre(?l  the  perpendicular 
at  the  end  thereof^and  move  the  Inftrument  a- 
bout  Circular, the  fliadow  of  the  faid  per- 
pendicular fall  by  the  fide  of  the  Index: (or  then 
if  the  edge  of  the  Index  be  moved  upto  the fi^ns 
y^^^w/i^/A  before  known,  the  edge  of  the  Index 
fliall  reprefcntthe-^^ri^M^line,&  ^o.gr.farthcr 
fhall  be  the  point  of  Eajl^  and  the  Center  of  the 
Jnjlrument  the  point  of  (TV/?,  therefore  if  upon 
the  plaine  that  the  Inftrnment  lies  upon^you  make 
amarke  at  the  edge  of  the  Index  which  is  in  the 
OKeridianzs  beforc,and  another  marke  right  un- 
der the  Cr;i/rr,  and  fo  place  the  North  zi^ South 
edge  ofthc  Inflrmm  unto  thefc  two  points:tben 

every 
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every  degree  in  the  Hort^oN.ov  Limh  o  f  the 
firumcnt^{hM  point  out  as  bctbre  bis  opporue  or 
like  degree  in  the  Honzi^n  of  the  worid. 

Fourthly^  hew  to  finde  thf  jit  fro. 
of  a  ^BuiUing^or  Coding  ^  iv>- 
4  place. 

By  the  lafl:  Pro.  finde  out  or  draw  the  Metidkn 
line^znA  place  the  2V# /A  and  St/uth  edge  of  the  ' 
Infirfimem  mto  it:  if  the  "BuiUiKg  or  PUcs  \y 
in  the  Esifiernefemie^Ycle  of  the  world  (  but  if  it  ly 
in  the  JVefiernc  femicireU^thcn  let  the  Jfc'^j^  QcU^tft 
edge  of  the  InfirHmentbt^hccA  upon  the-^<?ri- 
fl?/4ii  liNc)fo  the  eye  being  over  t\\c  Cmtcrof  the 
Infirumentjax\^  behoulding  the  place^Ietthe  Index 
>e  moved  untill  it  be  alio  v\ith  the  vifual  line  ob- 
crvcd  by  the  eye^that  is  oppofite  to  the  piace^fo 
le  edge  of  the  Ind^x^  from  the  C^rdtnail  points 
oUht  Infirnment  ix\thc  Limbs ^viz.  from  the  iaji 
)r  IVefl^N^rth  or 5<!'>//^j{hall  (hew  the  bearing  of 
:hat  place  from  you,  in  rcfpcft  of  the  C^rdtn^U 
3ointsofthc  world  in  the  Hori^pwhixt  if  two 
ghts  be  placed  at  the  Index  ( w  hich  is  according 
othc  defcription  thereof)  then  may  youob* 
ervethe  place  through  the  fights  cf  the  Index 
)y  leting  the  Infirammt  reft,  and  moving  the 
nhx  to  and  fro  umill  you  fee  the  obiecfljfo  the 
dge  of  the  Index  in  the  /;«8?^w%Uiall  point  out  the 
I  bearing 


5«  _  ,  , 
hwin^or^ojfihftohhc  place  from  you  in  dc 
^c<s  from  the  Eafi.mfi,  North,  or  Somh,  &  ac 
counting  I  l.gr^and  J  as  often  as  you  can  ii 
thole  defjrecs,  oWerved  you  have  the  poin 
of  the  Comf4p  which  the  place^  or  obicd  heart 
from  you. 

<Pro^  P^fiy fi^^^  Azimuth 
1 1,         anti  home  mthout 

thz  Miriiidn  lim  being  drawne  firft  upon 
plamc  a4;corc4iog  to  the  former  dirtilions,  con 
mll^'  ^^^^^^^  ^^^^  forr  noonc  or  afternoonc-if  ii 

'  the  forcnooiCjthcn  let  the  North,  and  S»mhtdg 
of  the  In^rinmint  be  placed  unto  ihcMmdUn  Um 
but  if  it  be  mtbcafccrnoonc.thcnict  the  edge  o 
'^'e^  of  the  UflrHmtnt ^xnto  the  AdmdU 
li%Sy  and  let  the  ^nfirnm^^t  reft  ther?^  then  eref 
the  pcrptndicalaf  at  the  end  of  the  IvdeM.Sc  mov( 
the  IhJjx  about  untiil  the  (iadow  of  the  perpcn 
dicular  f  11  by  the  fide  oi  che  I f»df x^io  tht  edge  c 
the /nW^A?  will  amongft  the  degrees  in  theZiw^ 
(hew  the  Sftms  Atimnt^  at  thai  time;  and  whfr< 
the  edge  ot  the  Index  mectcth  with  the  parallel  o 
the  day  of  the  Month  ;thii  is  the  l^r$  of  the  da] 
atthattime.'yir/jfthcv^^v  beft<aificd.t'nenthcr 
is  non^edcofa  Mmdi4nlint  to  be  drawic,  fo 
this  Inflrfimint  will  with  great  facilitie  finde  ou 
his  ownc  MmdfSH^bj  moving  it  to  and  fro  until 


jthcfliadow  of  the  perpendicular  wliicb  is  eutt 
p^c  Cefstef  o(  the  infifument^  inter  fed  iht  fama 
hturemt\^l^^''^lUl \iht  day  of  the  (J^*mh^ 
that  the  jfjcy  doth  aaiongft  the  Ccmincn  hourcsi 
fo  that  A^*r^  fl>alil  c  the  ^^vr#of  tht  day  for  tbac 
inftant^and  th<^  (h  >dow  of  the  faid  pcip^r.dicu'ar, 
cutting  the  lAmbe^oi  extended  unto  ir,  doth 
there  ihc  w  the  Suns  rlz^mmth.^iXid  xo  the  Mtriat- 
iitof  the  hfirum€^t  at  that  politioD,flb'4  be  m  the 
Mnidtan    the  woiid  required. 

Sixtly^tofinde  thevariaiion  ^ 
of  the  needle.  ^ 

TSy  the  twcntie  ninctb  Tr^.vpon  an  even  "Tla^ne 
jarallel  to  the  H^U9n  draw  the  MertMsn  line. Ik  ^ 
>lace  the  Nmh  &  Smh  line  of  the  ^iir<<  diredly  ^ 
3vcr  the  faid  MeridiM  Aw/o  the  Number  of  dc-  ^ 
grees  that  the  cuttcthin  the  C<ir^  front 

:he  Ncrfh  and  A  line  of  the  C^r^^that  fliall  be 
:he  variation  of  the  iV/^<&required;orhcrwile  it 
jiay  be  found  thus:Neerc  unto  the  {}Hter  of  the 
Index japott  the  Jftdex  may  a  fmall  Brd/?epime  be 
■To  placed  that  it  may  be  credcd  perpendicular  to 
:hc  Centerofthc  Iwrument  and  halfe  an  inch  a- 
)ove  it.  Let  a  Needle  by  placed  upon  this  pinne, 
hcnlaythef4i?,and*^^r^cdt^e  of  the  Injl^Hmert 
:o  the  CMendUnlute^  &  when  the  Needle  refteih, 
aiovc  the  Index^  untill  the  edge  of  it  be  di* 
redly  under  the  I(eedle  fo  the  edge  of  the 
fftJiK^  in  thf  Limte  of  the  hfiriment^  fliall 
I  5  poias 


6o 

point  out  or  iliew  the  NeeJiles  variaim  required* 

ffo.  Seventhly ^to  fnde  the  Latitude 
3  ?  •      of  a  place^or  the  Toles  hight 
akyethe  Hori:^on. 

C0nflrtr   Firli^ixzv^  the  MerUUn  line  Upon  fbmc  plainc  ' 
byhcipe  ofthc^S.  Confirfs^ioK,thzn  ered  the 
prependicularatrhcendof  the /W/at,  andplacc 
the  7(jrthznA  South  tdgt  of  the  Jftftrumm,  tc 
the  M€rUUnlimh  drawee  upon  tt»e  plaine,  am. 
move  alfo  the  hdix  untill  the  edge  theirco) ; 
toach  the  houre  oiiz,  let  the  infirrnnent  reft  a' 
this  pofition,  then  markc  diligently  about  noonct 
or  1 2. of  the  Qockcvvhen  the  fhadow  of  the 
j>erpendi  cular  doth  fall  by  the  edge  of  the  l*ide^, 
tor  then  xhcfm  is  in  the  MiridiaH^%t  which  time 
according  ro  the  2  7.Pro^obferu§  or  take  the  fum 
height  (which  is  his  Merrdms  ^/r^r»^^<f>fbr  thati 
day)andby  the     Pro.^v^A^  th^Suns  declmatm 
agreeable  to  that  day, and  addc  it  to  the  Suni 
^AerUionnll  Altit^^j  obfervc  (ifit  be  South  de> 
chmtiosi^othQxmk  fubtra(i\it  from  the  former 
MetidioHidl  ^/m/;?^r,)fo  have  you  the  height  oi 
the  a^cjuiHoUtd  above  the  Horiz^on^  that  taken 
from  po.glves  the  dcprcflion  of  the  South  Pole 
under  rhc //"^^ri^tf^r,  which  is  alwayes  ecjuallto^ 
the  elevation  of  the  Mofth  Pole  abpvp  the 
lloriK^oit^ 

Si 


61 

<?^  if  upon  the  tenth  of  Jprill^  the  CMiridim  ^^m. 
^////«rf#ftiouldbcfoundtobc  50.  gr.thc  DalU 
belonging  to  that  day  by  the  3.Pro.is  n. 
gr.aada  halfe  iVi>rr)&^ which  being  rubtrivacd(ac- 
cording  to  the  former  dirc<f5:ions)lcaires  3  8.gr. 
3  o.     the  h<eight  of  the  c/£'^iri«i»flfi4//above  the 
limz.$n:^l\m  take^i  fictn po. leaves  Si.gnjo.m 
thcdepr«fllonofchc  South  VoUm^ti  the  Hori^ 
^oftiov  the  elevation  of  the  2(Q^tb  Fc/e  above  the 
HmKon^  for  the  h-ight  ©f  the  ^qutHoaiall 
Jcnowne,ibe  Comrlvment  thereof  is  alvtayes  the 
L<em*^^oftfecplace,or  height  of  the  Pok:  an4 
here  note  generally  that  the  height  of  the  Poh  and 
%/£qmmBt4il  together,  doe  alwaycf  make  a 
^Hudrantox  90.gr.  therefore  ilic  height  of  one 
of  them  being  knowne,thc  height  of  the  other  is 
alfo  knowne.and  further  here  «otc  that  if  the  fnn 
lave  Nmth  DeclinatioH^  the  fm  is  fo  much 
iJgher  then  the  t^fjHmoUial/At  none  that  day, 
>yfo  mttchashis  DecliHMMm  comcth  to,  but  if 
the      have  South  Declindtion^  then  the  Sm  i$ 
I  lower  then  the  v/EqmudSiall  that  day  at  loone, 
by  fo  mudi  as  bis  ^ifliuMtUH  cometh  to, 
by  which  youmaycaGly  gethcrwhcn  to  adde,or 
fubtrafl  the  /«^/  Beclinmion       ©r  frem  the 
^ms  tJHeridUnM  Altittde  10  get  the  height  of 
which  knowne  the  Voles  height  cannot 
bcunknowne* 


fro. 
S4 


Sightly, to  finde  the fm$  Jzimuth 
and  Jhituie  for  any  houre^ 


conjfru-    Mdrkev;}\cr^thcp%rz\h\  for  the  day  of  the 
(f?ii).44.  CUimth mcctctb  with  the  given  hom-e^  and  bring 
the  edge  of  the  Index  ther  eto,  fo  the  degree  that 
the  edge  of  the  W  x  ca  ttth  in  the  Lim-^e  of  the 
Jftjlrumeftt xhzi  lhal  be  the  Sms  AKmuth^Aiid,  the 
degree  that  the  hnn  ciitteth  in  the  Index^  that 
(hall  be  the -fi^^/ -^/V^//5wfc required. 
5^,if  upon  the  tcmh  of  Dfccmhn'zt  nine  of  the 
<r^4w«  Clockeinthc  Morning,tbe        Azimuth  zwA^ 
^/aW^?  were  required,  cnarVc  fir  ft  where  th« 
Jropicl^oi  Cafric9rne  (  which  \%  the  pa>  alleUor 
that  day  given  )  mceterh  with  the  given  hom^  of 
nine,and  bring  the  InJ^x  therctOffo  the  edge  of  it 
in  thcLimh  pointeth  out  necrc  40.gr.and  a  halfe, 
&  fo  much  is  the  Su9tt  As^muth  fi  om  the  Swth^ 
at  nine  of  the  CUck^  in  the  foi  cnoooe,  the  faid 
tenth  of  jD^(«^'?5»^#r,  a^id  the  hurt  lim  meeting: 
with  the  Index ^  rtiewcth  ncerc  s.gr*2y.m.  fo) 
much  is  the  fnm  AhitudgdX  that  time;novv  if  you  j 
move  the  Index  fo^rty  along,  as  the  edge  of  it 
paffeth  by  any  hoan  for  anv  day  of  the  yeare,  fc 
the  edge  of  the  hdix  in  the  Limheof  the  Injlm- 
tmnt  Cheweth  the  fnns  A^^mut^^md  the  intcr- 
feflion  of  the  parallel  wich  the  Ifulex  fhal] 
ihew  ;he  Snns  AlUtudt  belonging  to  that  A^/wr^*  . 


«5 

^inthlj  ^to/hew  the  uncertain^ 

tie  oftmejhy  noting  thefhadovo 
of  things. 

h  is  ufually  noted  by  fomc,  that  wiicn  the  flia- 
dowof  he  edge  of  a  Window,  Dorc,  Wall,  or 
fuch  like,  ^i>A\  touch  Inch  oi  luch  markcs,that  it 
Ihiillbetbenii  ch.  or  fuch  an  hourc  of  the  day, 
and  ibeoni^andy  to  hou!d  for  all  thcyeare,  this 
obferu^tH  n  is  fin  c  froo)  truth,  and  theprinci- 
^^^\%oiA^r9nt}fnH  fand  miy  be  caiily  contra- 
didedby  (uch  wmch  have  but  indiifcrent  judge- 
me?"t  in  chc  Nature  i  f  fl-iadowcs>  and  t^  c  Sunt 
pillages  by  th.*  Mtn4Uns^y^^  verricali  Ci^eUsoi 
tftc  Heavens,  for  by  bow  much  greater  the  pro- 
pinquitic  of  the  iS*<i^jrapprochmc^nt  is  unto  the 
.2r^«irA,oi  vi?rtic^i  pcintiby  fo  much  the  more 
£hdii  V't  houtt  or  timt  be  various  id  one  and  the 

So  in :  he  iaft  Fra.ihc  iyf^fmurb  of  the  the 
tenth  oi^ecemhf,  at  nine  ofth;  C/^cks  luihe 
forcnooncjwt^s  fotin^  to  be  40  gr.and  a  haire>ind 
che5*»/  defiance  from  thcZenithr^i  that  time 
wasnccre  84-gr*3?.©,Now  admitte  che^i^^i 
dirtance  from  the  ZrwArhe  tenth  of  Inne  were 
but  53t  grj5.m,  the  Sum  c being  hx  the  fame 
^^iwiir^.tjiehoure  would  bch.^'lfbarshoure  paft  , 
10.  For  the /ff^ir A*  being  laved  to  the  tmreof  g\ 
in  the  Trer^^cheo^ yf.  (which  is  the  Sms  paiallcl, 
for  the  faid  t^ath  of  Dc€€mf^cr^)md  it  cuctetb  the 


64 

parallels  of  the  Suns  Mmon  in  the  inequxUtic  of 
^'^^r/  timc.aadfat^ complement  efcbeformcr  3  a.gr 
.mM'  j^^jn3int^  /»^^,mcctcthwitbtheirr<?/?wri^  of 
vvhicb  is  cbe  S/^^/ parallel  for  the  tench  of 
If4*ie)m  halFe  an  hoarc  paft  10*  (o  that  it  evident- 
ly appearcs,that  the  Chadow  oFaperpcadicular 
thing  0%  the  tenth  of  Decemher^ditnoling  the  honre 
of  the  day  to  be  9.oftbe  Clocke^xht  fame  fhadow 
the  tenth  of  lune^  fhaU  reprcfent  haifc  an  houre 
paft  lo.fo  the  error  fball  be  an  houre  and  a  halfe: 
but  if  you  oiovc  tlie  I$tiix  unto  the  houre  of  p- 
belonging  to  the  tenth  of  lm$^  thtlniex  fhall 
point  you  eut  in  the  Ltmbe  wetre  68.gr.of 
-^j^tmJitb  for  that  hm-e^v^hich  at  9.  of  the  Clocke 
the  tenth  of  Decemhr^\^z%  but  40.gr.  &  an  halft, 
fo  the  difference  o£tj4^imuth  in  one  and  the  fame : 
hofire^f^iM  be  27.gr.anda  balfc,&  die  time  as  be- 
fore, an  houre  and  a  halfe:  which  differences  arc 
fufficicnt  toconfir«ie  the  points 

T mthly^  to  finde  the  Quarter  oj 
Tro.    thejeare^and  day  %fthe  months 
36.  if  it  mre forgotten. 

^mm'!!^^    e//if  any  appearance  of  the  Sm  by  the  2  7.  Tre 
*  take  the  Snns  Altitude ^  then  place  the  N^rth  anc 
South  ccge  of  the  Inftrumm  unto  the  LMeriMai 
lim    form.'rrly    dtawne  (  if    in  the  fore 
'  noone)  otherwife    place    the  ftnc 
WcH  ,  edge  of  In^umsnt  to  the  iJiicridian 


^w,and  crca  the  prcpendicular  at  the  end  of  the 
Judex,  rhen  moovc  the  Index  to  and  fro  iinti;i  t  he 
^Ww  of  the  prependicular  tal  J  by  the  fide  of  the 
Index^Co  the  paralitl  that  mccreth  with  the  dcc  cc 
of  the  Sunt  obfcrued  Altitude, m  the  edge  of  "the 
J»(itx  parallel  in  the  ^*W#r  that  fhall  Oiew 
the  day  of  the  M»mhxcc\nkt^, 

Soif,  upon  a  ccrtainc  day  in  the  yearc  the  fms  £xAm 
tyilmtiie  wert  obfer vcd  and  fcnnd  to  be  5  6.gi\ 
having  placed  the  edge  of  the /«/?r«»yf«/  to  the 
Meri(itaHlia€y3nd  rcaifisd  the  Index,  then  move 
the /Wftv,  until!  the  Hiadow  ofthe  prependicolar 
;ali  by  the  edge  of  the  Inflrptmenty  let  the  InflrH., 
"nent  reft  at  this  pofition,  and  account  the  former 
l^f'gr.  upon  the /«^if^,  which  degree  me etcth 
^iththc  houre  in  the  ^qtmor^zt^A  alfo  thatin- 
erfcdcth  the  KAlinder,\\\  the  tenth  of 

Ihc  thirteenth  of  Stpemhr,  but  which  of  thefe 
laycsisthcdayof  the  C^onth,  the  next  dayes  ' 
►bferuarion  of  the  Sm  uponthe  fame  houre  will 
lelpe  you/or  if  ihe/««/  j^/titudt  befound  to  be 
;reatcr  then  the  day  ofthe  month  inquired  sftcr 
:  was  the  tenth of(  Afmh.  becaufc  the/i^»  from 
he  tenth  of  Deten^er  unto  the  elev  enth  of 
oth  every  day  «t  one  &  the  fame  houre,  afctnd,) 
I  utifthc5«»/e^//rWf  be  faundto  be  lefle  then 
|ic  former  dayes  obfervation  ipecified  Was,  then 
I  le  day  required,  was  the  thirteenth  o^Sepemhr, 
^ccaufc  that  From  tl^e  eleventh  of  lune,  unto  the 
\imho(Dectmher,  the  funs  Altitfide  €wtxy  ^zy 
^  3th  I'cnfibJy  diminifti  at  one  aqd  the  fame  houre. 
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^  \  B/y/hereis  to  be  noted  that  if  there  be  r 
Meridionad  iine^  then  the  prcpendieular  over  tl 
conjlru-  Center  and  the  .^a;^  of  the  being  ercftc' 
pj^^^  downc  the  backc  of  the  Inftrument  upon  \ 
Boriz.9Htall  plaine,tad  move  the  Inftrument  co  ai 
fro,  untill  the  fhadow  of  the  Axis  mccte  with  tl  ! 
famchoure  below  the  7r^jNV^,amongft  the  cor 
men  heur€»,that  the  fhadow  of  the  pr ependicul 
over  the  Center  of  the  Inftrument  mcctech  wi 
on  the  face  of  the  Inftrument  Sox  then  the  paral 

^  that  crofTeth  or  raceteth  with  the  Jhadov^  of  t 
prcpendieular,  and  the  houre^v^xW  m  the  KMma 
flic  /V  the  day  of  the  M$nth  required,  and  fo  th 
the  LMeridi^n  of  the  Inftrument  fliall  be 
the  MeriiUn  of  the  world,  and  every  point 
degree  in  the  Hifi^on  of  the  Inftrument^  it  ft) 
point  out  his  like,  or  oppofite  degree  in  the  h 
ri^cn  of  the  world, 

comfru-       Other  wife  it  may  be  done  thus,  take  the  Su 

<fi(?,f  8.  ^ltitudejL\im  immediatly  by  feme  Watch,cloc 
or  Sun-  dyaiycarne  the  houre  of  the  day,and  mo 
the  Index  to  and  fro,   untill  the  Suns  Altitude 
the  In^ete,  mcete  with  the  former  hourc, 
the  parallel  that  mctteth  there  with,{liall  fhe  w  i  j 
day  of  the  Afmth  in  the  KaUnder  required,  il:  I 
having  the  day  of  the  Mmh.you  have  the  'Qu,  I 
t^r  0f  thejeareSot  from  the  tenth  of  Marchm  f 
the  eleventh  of  ^*^^,i«  ih^  Spring  (juarter^rc 
the  eleventh  of  lune, to  the  thirteenth  of  Septe  I 
her^i^  i\k  Summer  quarter y  from  the  thirteenth  i 
Se^tef9tbcrj(.o  the  tenth  of  December  is  ihtAmu 


^1 

imdSpArttfyZn^  from  the  tenth  'of  Decfnthr, 
'  nto  the  tenth  of  OHareh ,  is  the  ff^imer 

lE/euenthly,  to  finde  the  houre  of  fro, 
wedayjhe(tA^imuth  and Jlti- ^j- 
\ude  of  the  Sm^mth  the  Meridi^ 
\nall  line  mthout  ohferuaticn^cr 
fight  of  the funj?y  kpox^ing  the  , 
proportion  betweene  the 
length  of  a jhadov?  upon 
aHori^^ontalTlaine, 
and  that  rphichcajl 
the  Jhadorw 

JF>y/f,  let  the  thing  that  caftcththey^4//5W,  or  Cefffii» 
►methiogeqaall  in  length  unto  it,  be  divided  ^fo.^y, 
ito  ten  equall  parts,  and  each  of  thofe  parts  fub-  , 
j  ved  into  tea  other  cquall  parts,(which  thing  fo 
tivided  Qial  repreftnia  common /calty)thcn  naea- 
tjethcfliadow  with  thc/f-*/*,  and  mar ke  how 
l:tenthe/&<«/«»  is  longer  then  thc/ea/ef  and  the 
j)<f<w4// part  if  there  be  any,  fo  have  you  the 
proportion becweene  thcfl^ndowjzad  that  which 
I  K  a  .  did 


^8 

didcafl  tha  fia^m,3ti-i6  then  is  it  refolvcd  accQ. 
to  the  conuerfe  of  the  fifteenth  P  lo.. 


.41  ■ 


Adunt  fomeone:u!.>oii  the  i  i.p^ F^vruarjy 
on  the  ninth  of  0^?^^^r  should mg  i*y?^j^  prepej?^ 
dicular  as  ^  5,  or  fuppofing  it  to  be  part  of  tH 
Coyne a  Baufe^oi  edge     a  TVmdow  t)T  fuc 
like/LouW  c^fkzfh^i^oyvy  a?         whicb  bein 
noted jordrawne and  having  divided  the  fi^ff^^c 
thing  as  befbre,3nd  fbould  then  mcafiire  the/^-ii 
^af(?)^^asS,C,by  the  {%]d(t^fe  or  fca/e^  and  findcl 
it  to  be  contained  cherein  three  tiarjes^and  d,part  | 
or  ^,dcciaials,thc  porportion  of  the  Gnomon^  ci 
fcah.A  "By  toihcfifadow  B  C,  would  be  as  i  toj  j 

Move  therefore  the  Indtx  to  and  fro,  nntil  j 
the  edge  of  itraeere  with  3. and  y|,  in  the  line  o* 
(hadoxfes\  fo  have  you  the  degree  of  the  Sun$  Aim 
f/^^^atthat  inftant  in  the  Inhex^  viz. I5.gr* anc^ 
i  then  feeke  out  the  parallel  for  the  12.  ofF<*; 
brmry^  or  the  ninth  of  OSlohr  ( the  day  given  J 
which  is  necre  the  tCHth  degree  from  the  ^y£cjHM 
^i?;'5i?;i^//&,movcthe/»^^^^untilthe  former  I5.gr.: 


I 
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snd  \  in  the  /W^A^.mccteth  with  the  fald  paralkl 
for  the  day  Jo  have  you  the  honre  belonging  to 
that  tiincjwhich  will  be  ncere42  paft  8. in  the 
Mommgjor  i8.m,paft  5  in  the  after  noone^  and 
the  cdgc^of  che/»J/A,^  iinthe  Z^iW^oftbe  Injlru^ 
ment  fhew^eth  th^funs  Aj^imnth  alfe  at  that  in- 
ftant^viz^ncere  3p.gr.i2.n)3  from  the  to- 
ward the 

T^yofoy  the  Meridional  liniythis  may  be  dofie  Conflru' 
at  any  time  af  rer,if  ihtA^cimuth  be  not  f  orgotten:  J 
for  iftrhe  Center  of  thtl^firument  be  layed  downc 
upon  any  part  of  the  Jh^dov^  B  C,  and  fo  the  In^ 
firumem  to  be  mooved  upon  his  Center  untill 
the  faid  pjadorp    C,  formerly  drawnc,  cut  the 
edge  of  the  Lmhe^m  the  aforefaid  Azimuth  of 
^p.gr.j  o.m,then  the  Meridian  of  the  I^jf  rumen  f 
fnall  be  in  the  Meridian  of  the  world,  and  if  that 
fhadoiv  were  from  a  WindoytfyOi:  Bnildi^gy  the  pofi- 
tion  of  the  Infirument^ChM  denote  the  fojition  of 
the  Window  or  Ruitdtng^ 

7mlfthly^to  fnde  the  T>eclmati^  ^n. 
on  of  a  IVall^  hy  feeing  the  fun   ^  ^ 
heginnmgtojhinethmonj 
CY  going  from  it. 

Wj  the  2j.Pr(P.  take  the  height  of  the  5ri^i^,afid  ConJ^m- 
ythe  2S.FroJ\ndQ  the  Snns  Acimnthfov  the  {fiQn^')^. 
K  J  Altimd^^ 


JO 

'JhituJeSo  the  Azimuth  x\ms  found  iLall  be  the 
declinadon  of  the  ^tuine  required:  for  the  decli- 
nation of  any  perpendicular  T/4i«^,  is  accounted 
from  the  points  of  £4/?,  H^e(l,  North  or  S^uth^  in 
the //<^r/>:.^»,as  the  Suns  py^z^imuth  is:  therefore 
whatfocvcr  PUi^^  is  in  the  plaineof  any  virticall^ 
^irr/<,th3t  Plainc  is  as  far  from  any  of  the  Cardinal 
points  of  the  H0riz9nyZ%  the  fun  is  at  that  time^fc 
fotheS^«,beinginthat  virtic4ll  Csrcle,  fliallne- 
ceffarily  glance  upon  the  T/4/w;  and  therefore 
looke  what  the  Suns  ^z^imutb  is  at  that  inftant, 
fuch  (hall  be  the  DedinatiQn  of  the  PUint  re-? 
quircdo 


Thirteenthly^tofinde  thd  Decli^  fro. 
natkn  of %  T/aine^upon  any  ^ 
^ifpearance  of  the 
Smne. 

Bj  the  a8  •Pre^.  findc  the  Snns  tAz^immh,  and  O^f^^^^ 
fee  the  Nmh  and  South  ed^c  of  the  Inflrpimfnt  to  "^^^"^  5  3 
the  F/^#w,which  admit  Z  '>0P,  but  the  Plaim  to  be 
reprckmcd  by  the  line  3  C>W2^.  then  Icc  the 
Azimntho^ the  Sun  fae  accounted  f fom  the  point 
oiEaFi^n  the  Lmteof  iht  In^ri4mcntyy\z  accor- 
ding to  the  Arkc  £  e^,and  moovc  the  edge  of  the 
Index  to  it,  which  admit  to  be  ^  then  tx^di 
thepcrpendicular  plate  which  is  at  the  end  of  th2 
/;f^<fA:,which  fuppofe  A  now  houlding  the  /«- 
firument^ parallel,to  the  Horizm^  let  5,  rcprcfenc 
the  fnn^  which  if  at  that  inftant  rheyZ'^<^^K'  of  the 
perpendicular^or  beamc  of  the  fu»  Ihill  pafle  by 
the  fide  of  the  hdex  A  Z.then  the  plainc  (JMN^ 
x%^^Southy  a?ii  hah  no  ^cclimiion^  tut  it  the 
bcame  of  the  fmpx  (ladow  of  the  prcpendicnlar, 
fall, from  the  fide  of  the  I^dex  the  P/aine  JV, 
doth  decli^e^Mid  isequalltothc  Angle  made  with 
the  {aid  fbadow^  and  the  Index  AZ^  which 
fuppofe  to  be  fiA  D,  fo  the  DecUnAtton  of  the 
FUineMN^  is  c  quail  to  the  Angle  ©«>-fZ, 
theretorc  aioove  the  Inclex  until!  the  Jhad^yvof  the 
perpendicular  efthe/WrAr^^  if/aliby  the  fide  of 

the 


7» 


the  Index  which  will  be  at  fo  the  number  of 
degrees  contained  bctvveene  exf,  and  in  the 
Lin$be ©f  the ^MdrMt^is  the  declinAtion  of  the 
Pi  laine  or  fVall^M  required. 

Thus  for  the  Conftruilion  of  the  aforefaid  13 . 
ufcs  which  did  depend  upon  the  fnns  obfervatm^ 
48.4^.50.9.1 3. 1 4.and  I  j^^ufesofthe  Indek 
txTable  againft  Page  the  firft^fliould  have  follow- 
ed }  but  betorc  I  fpcake  of  thcsn  it  will  not  be  in- 

convcnicnr 
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j:onvenicnt  that  I  apply  the  Itijlrumm  linto  the  re- 
blution  of  the  44.45.4(5  .&  47.u(es  of  theafort- 
lid  Index  or/^^/^f, which  have  reference  to  aiglic 
bfcrvacion^upon  fuch  S fanes  which  are^or  may 
e  placed  on  the  face  of  the  li^ilrHme^t^  bet  vuc  cne 
ic  two  Trofickesfix  under  the  Tropu^g  of  Cancer^ 
rcording  to  there  Declinattons^znd  right  j^fc^m-' 
which  arc  ihcfe  following. 


he  name* 

heSurs 


\  AU  Pefafi 
nu  minors 


The 

of. 


(5,9.  iV.  '  7/20. 


\  Rer. 


1,  5  c.  \Cor  Hydr£, 


H.Ad 


G  M. 


9*10 


5 1 1.30 


7.X6. 


/luch  may  be  faid  upofi  the  iifcs  of  theft  ti^rres^ 
i  forbrevitie  I  ondy  dcliverc  ihefcfource:^^ 
iplcs  following. 

I,  Fi^/?,forany  night  of  the  yeare^to  ffnd  a: 
izthftrcj  and  Almnde  any  of  the  faid  Fiarres 
ill  be  in  the  (J^cridian. {th^it  fo  they  may  be 
own) 

a.  T ^i^wwi  at  any  d^iy,  at  ^'hat  hmte  zny  of 
cfc  ffanes  rifetb^or  ft tteth,with  their  time  ot 
minu«nceat  ovf  the  Hm^s^^  and  in  vv hat  part 
:he  Hemifp^e4re^^hcy  may  be  fcene  wich  their 
^J9^f^th^md  Jltmdc  at  any  hourc^ 

L  ^-Thirdlj^ 


29.30 
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2  •  Thirdly  Jto  findc  in  any  night  at  what  part  of 
tht  Bori^^n.zny  of  the  aforcfaid  ^iarres  riicth,  or  \ 
fcttcth,  and  at  what  Awr#,and  ^Altitude  they  will 

bcdue£^^?,or?f^^/.  , 
4.  Fourthly 3  upon  the  fighter  apparanceot 

any  of  the  faid  5Mrrr/,  to  findc  ihtJi^fmMb  \ 

thereof  and  the  hure  of  the  night. 

fro.  Firft  in  any  night Jtofinde  at  vphat\ 
40.     houre  and  Altitude^  any  of  the 
a/or ej aid  ftarres  will  be  in 
the(iSM^endian. 

conflru-    TSy  the  fixth  Trr.  finde  the  SHnsrxgih  Afantiom 
itio. f  4-  for  the  day  givcn,which  conucrted  into  time  by 
allowing  for  every  1 5 .  degrees  an  henrejSLndi  for 
every  degree ^.va^  then  fubftraft  ihisnght  jifcen* 
tien  of  the  SuHy^vom  the  ftarres  right  ^fcentien^ 
lo  the  remainder  or  difference  of  time,fliall  fliew 
how  many  heures  the  fiarrts  fliall  come  later  to 
the  Meridian  then  the  Sun :  but  if  the  fubtradi- 
on  cannot  be  made,  then  adde  24.  houres  to  it  & 
Mx4m^  you  have  the  AnfwereJ^.ii  upon  the  (ixth  of  f  #- 
bruaryyit  were  rec^irtd  ro  find  at  what  henre  anji 
of  the  aforcfaid  fiarres  will  be  in  the  Meridian, 
or  due  Senth,  firrt  therefore  by  the  faid  fixth  !Pr# 
I  find  thtfHmri^h  Sfcentton  for  the  day  giver 
vi2,j  30.gr.  Hi^hichcontaiaes  three  nineties  o; 

270 
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each  90.gr.  being  fix  hcureSy  and  fo  the 
whole  270.gninakes  1 2.k§ures^znd  the  other  60. 
jgr.at  ly.gr.  to  an  A#»r#  makes  4.  hcures more 
ill  which  put  together  makes  2%M$ures*  fo  the 
right  AfcentioHoi  tht  Sun  the  C\%th  of  fthruAfj^ 
lis  Qcere  $3  o.gr»as  beforei  or  2  2.  fe^irr^/ 


hourcs  c«» 
ken  from 


H.Mt 

Cdnm  M4i§r 


ihe  right  afv  Cdmr^  Minor 


I. 

^«  3o»  f  there  rt- 


r  H,M. 
I.$4  P- 

6.  15.  P. 
7. 13.  P. 

a.go.p 


<ention  of 
the  afore- 
faidSiarSi 
rix.fron. 


C$rLe09i$t. 


the  time  of 
the  ftafrcf 
tho 


^»      J  there  rt- I     3^'*  .^"r 
7.  20.  >n,ainc3.  <  9- 20.  P.  being  in t 
9.  10.  I  MAoJ^.^Mir$diM 

9.  4i.  II  4«.Pl 

II.40.  I.  40%^ A 


I4..00* 


I.  ^OfAJ 
2*o^  A. 
14*  oo-A.l 


feeing  that  11  •  i&Mc^i  the  Sunnes  right 
^jifiitttion^xs  greater  then  the  rijA^  u4[cemi<m  of 
any  of  the  §imes  afore  fpecificd^  fubftrad:  this 
ii.bwres  from  24*  houres^vtii  1.  A^i^r//,  which  • 
added  to  the  right  Afcentimt  of  each  Starre  before 
dclivercd,you  have  the  hotirt  ofthe  ^Tr^jr/  coming 
to  the  c?Miri^i4if ;  hence  you  may  gather  which 
ofthofe  Sidrres,txt  out  of  obfervation for  that 
timc,viz.  tAU  Pig^fi,  TPriX^  and  Aquila^v^hich 
come  to  the  MerM^n  in  the  day  time  but  if  the 
day  given  had  been  the  26*  oflttfy^the  right  Af^ 
cinti^n  of  the  Sunne^lM  day  is  ocere  1 3  5  •  gr«  or 

L  8  which 
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%vMc^i  9. 

Jcen  from 
the  right 


PrLT.  I' 46^. 

OcuIm  b'.    4.  15. 

Cdnit  M^^r.  6.30 


r  H.M.  t> 

04*4<^.A.| 
08.J3.A. 


thetimc  of 

AfccntioH  '  C^.^  iW;;,^r.  7,20.  >l«aYCS'^  10.20.A.  i^^hcftarscfi^ 


ky{  the  a* 
forcf-aid 
ftdfrsviz, 
from. 


Ccrhtdrd.  9*  lo, 

CorL^entif,  9.4$ 

CdudaSl.  11,40 

A3fiT9i^  1400- 


00  .lo.p 
00.48. P. 

04  Of  .P. 

©/.^  o  p. 


P<>r     yi^ht  Afcentidn  of  the  5/5r«  being  but  ^ 
hourestdkc  it  frem  the  r^^^/  afcention  of  Cor.^idrA 
which  is  ^.A^'//r^/io.m,rc{l  lo.m,  which  fliew- 1 
eththat  C or. Hv^i^a comes  toiht  Meridian  lo^roJ 
later  then  the      that  day,thatis^io.m,aftcr  lai 
and  fothc  rcft>whofc  rightafcention  is  greater 
then  the  Sms.?,ul  for  thefc  /^^/,wbofc  right 
AfcemioH  is  leffe  then  the  faid  9.  i&^/^^^x,fubtraa 
this p  ^f(>«r^  from  ^^M9Hrei^xt^  \  %.h$ure{ox  ra« 
'thcrfubtrafl  it  from  12. reft  3.  ^^^w)  this  addc 
unto  the  right  afcention  of  any  of  the  afgrefaid 
ftarres,as  fuppofe  Cank  m^i^or  makes  22.  h^f^res 
io.m,v(7hich  fheweth  thtt  Catfi^  w/»#r,wil  come 
tothc^^ri</Mii.i2./^^i^'^/i2o,m,  later  that  day 
thcnthe/»«  :  therefore  this,  22.        and  20. 
m,  being  confidcrcd  according  to  aa  hour- 
ly account  f}ieweih,thir  Catm  Minor  will  come 
iolhcMmdian  at  lo.of  thec/^ri^and  2o.m:ofthe 
ncu  ^^y  (the  righf  afiim$n9(  the  IntQruall  of 

time 


77  ^ 

umt  being  neglected  )  or  for  brcvinc  adde 
the  aforcfaid  3 .  unto  the  ri£ht  afcsmhnof 
thcfc  Stdrresy\^ho{t  right  ^fcsntions  are  leffcr  then 
xhtSHfis^^o  have  you  the  MeridionnlthmeYt^ 
quired. 

Hence  may  be  j^;athcrcd  that  AUTigi^fiy  ^ri.T' 
zn^jiquila^vcc  ohely  for  obfcrvaticn  that  night, 
the  othcr//^rw  :^rc  out  of  obfcrvation,  and  will 
come  to  the  Ji^efidUn^  in  the  d^y  time. 

Laftiy^t^jinde  tk^  U^mdUnu'll  jiltitudi  of  My 
ef  theft  ilarres^  lay  the  edge  pf  the  hde^  unto  the 
h9Hrili9i0fi{  i2,fothc  parallel  of  the  SlArres 
dinatioH  thaicroflcth  the  edge  of  the  Index y  fball 
there  fhf  w  you  in  the  Indexjil^tJUeriiimAll  Ah^ 
ri/i<^  of  the /?4rrtf  required. 
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f  y0,  Secondly y  to  l^ovi?  at  any  day^t 
^i.  ipsfhat  houre  any  of  the ftarres  Qn^ 
jcribed  on  the  fn/lrument)ri^ 
feth  or fettetbyVpith  their  time 
of  continuance  above  the 
Hori!^on,(^  in  v^hat part 
of  the  hemifpheare,  they 
may  be  feenCyVoith  their 
^J^mt4th,and  Jlti-^ 
tude  at  any  houre. 

^M/^t  M  dire<^ion  finde  the  hturt  of the  ftdn 

bcinginthciWwViM*,  then  mar ke  what  boure 
*  ^  ^*  the  parallel  of  the  decli»M$0n  of  any  Barre  inters 
fc^cththe  Hm^9H  or  Ktderdef^^o  have  you  the 
Awrtfortimcofthc  itarret  rifing  or  fetting^zni  ^ 
the  nirmber  of  hmrts yitom  that  point  of  the  htin  \ 
ri/»j5  in  the  Htrix^ny  unto  the  Meridimhevag 
doubledjgi  ves  the  countinuance  of the  ii*rrts  a- 
bovc  the  Hi»r/*»«,reqaircd.  1 
.y«  if  upon  the  d*.  of  Fehudry,  it  were  dc- 

^X4m.  manded  at  what  htftrtOeuifts  b".  would  af6end,& 
how  long  it  would  contiquf  a^ove  the  Nmx^n, 

By 
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1?/  the  laft  propofition,  get  the  h&ur^  of  the 
flams  being  in  the  LMcrsdian ^which  is  at  6.  of 
thcCIockeand  I5.minutsat  night,  and  mar  fee 
the  Number  of  hoptrcs  betweene  the  Mcridtan^ 
and  that  point  where  the  parallel  of  Ocultu  b-, 
meetcth  wilhthcX^/f«^(^r,which \%T^hoHres  24, 
iminuts,  this  doubled  makes  I4.  Wrr/^S.m, 
land  fo  long  will  OchIhs^^  be  above  the  Hm^o^t. 

But  if  from  thefaid  7,  houres  and2i^.  m,  the 
jfaid6^hourcsi5*m,  be  taken,thcrc  will  reft  I- 
jhourc        and  (o much  before  l2.oftheclockc 
jatnoone,  doth  OrW^/b' rife,  that  i^  51.01,  after 
lo,ofthc  Clock e,?ind  fo  confcquently  if  the  faid 
j/hanres  snd  24,rK,  be  added  unto  the  houre  of 
the /74rr^/ being  in  the  C\€er$dt4ff^  viz.d.of  the 
Clockeand  15.  m,as  bcforc,the  faid  Flarre  will 
1  fet  at  3  p.m,  paft  i  ,in  the  Aiotnitig. 
\    Laftly,  if  at  any  heme  betweene  the  rijlng  of  the 
/?4rr^,  and  the /if/^i>»f  thereof,  it  be  required  ac 
what  ToftttonzviAAltitfiic  the  ftdrrc  is  in.  It  is 
thus  done. 

jSccottnt  to  the  given  heHte^  from  the  beure  of 
the/<irrrr#%///^i>ijf,orbeingint  Mertdian^ 
(in  the  parallel  of  the  ftarics  declination  j  and  lay  ' 
the  Indtx  thereto,  fo  the  edge  of  it  in  the  Limbe 
of  the  Inftrrment^{h^  fiiew  the  ftarref  Azimuth 
or  P<>/w^»,and  where  the  parallel  of  the  ftarres 
fDiclinMion  croffeth  the  edge  of  the  Index ,  that 
fliall  be  the fiarres  Altitude jsx  that  hotere. 

So  if  no  the  faid  6*.  of  Fehkarjy  at  1 1  •  of  the  S^^^i 
("Ucks  at  oight,if  it  were  required  in  what 


on^  or  Azimuth  OcuIhs  b*,  was  insane!  alfo  ho^f 
high  above  the  Hi?ri<,#n.  Imakc^r  liippofc  the 
hoHTioi  12.  to  be  the  aforefaid  6.  of  the  Clockc 
and  I  y.m,  (for  at  that  houre^s  before  OcuIhs^ 
was  in  the  MtUUn)  and  frem  thence  in  they?4r/ 
parallel  of  Declination^  1  account  untill  I  come 
unto  1 1 .  of  the  CUckcy  viz  .that  is  4.  bonres^  and 
45. m, from  1 2. and  lay  the  Index  thereto,  fo  the 
edge  of  the  Index  in  the  Zi;w^^,pointeth  out  4.gr; 
:24.m,  and  fo  farre  OchIhs  b-,  is  diftant  trom  the 
Weft  at  I  i-of  the  Cleckezt  night,and  the  parallel 
of  the  i?4fr^/Z)#f //«4/^«»meeteth  with  the  Index 
in  24.gr^ncere/.vhichis  the  ftarres  Aititude^zi 
that  houn  rcqjired. 

42?*  T^hirdty^to  find  in  any  night  of  the 
jeare^in  what part  ofthehori^ti 
any  of  the  /lams  on  the  injlm^ 
ment  rifethorfetteth,  and 
atwhatlmre^and  Jhi^ 
tude  a  ftarremll  be 
dueEafl^orJVeJl, 

foH^rK'     Forthtfrfl^  iW<(r^<  where  the  parallel  of  the 
Siio»,^7  ftarres  ^cclmAtitn  crofietb  the  HerUott^  or  Kalen- 
d<r.  Lay  the  edge  of  the  Indtx  hereto,  fo  the 

number 


il  number  of  degrees  between^  tic  ec^geof  the  Tn^ 
j  i/fA^and  the  point  of  Eafl  oi:fVefl,  upon  the  hmife 
okhe  hiftrHmenty  llieweth  the  diftance  of  the 
ftnrres  rifmg  from  the       o  r  Wefl. 

So  x^ii  were  required. in  what  part  of  the 
r#^^;j  ^  rifcth,  marke  where  the  parallel 

ohh^/lars  Dectimtioffcrodcth  thef/m^9»,  and 
ay  the  edge  of  the  Ifidex  thereto/o  it  cutteth  the 
Limhodhc  In[lrumentftom  the  Saft  ncere 
^nand  To  farre  Ocr^/^i^^rifeth  from  the  8a ft 
owards  the  2{orth. 

For  the  fecond  tfi  ffidc  the  time  of  4  ffarrej  coming 
Eafi^Qri»eft, 

By  the  40^^,  Pro.coufiitx  at  what  houre  ihtfiar  Conflm^ 
5  in  the  ^m^^>^,thcn  lay  the  edge  of  the  Index 
o  the  point  of  £^j?  and  ^<?/?,and  account  in  the 
parallel  of  the  fiars  Dec/fnatiohihe  number  of 
eum  betweene  the  edge  oi  tht  Index,  and  the 
om-e  of  1 2. which  being  taken  from  the  houre  of 
It  Bars  being  in  the  zJPMeridtM^  gives  the  hotdre 
f  the  ftars  coming  SriJ?,but  added  unto  the  hoH"-^ 
ith^fiars^thg  in  the  Meridian^  fliewcs  tlic 
cure  of  the  ftars  hdngU^eTt. 
So  if  it  were  demaundcd  at  what  ^^c^/^?^^?,  upon  Sxani. 
le  6^\of  Fehuary ^Cov  vSl^would  be  du^.  8aft  or 
^<fy?,  and  Avhat  Mitiude  the  ftarre  fhould  t!ien 
ave.  Firft,  lay  the  edge  of  the  Index^  to  the 
oint  oiB^ft  and  fVeJi.Sc  wherefoevtr  the  paralkl 
f  the  ftarres  declinamn  croffcih  the  edge  of  the 
wf^AT  that  fhall  be  the  ftarres  iltitp*deySiz  m€vQ 
7.gr4j.m,  Chen  account  the  number  of  ^w<fV 
M  in 
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in  the  parallel  of  the  ftarrcs  Bcclina  ti$n  between 
the  edge  of  the  Index^znd  the  hofire  of  1 2.whic 
is  necre  'y.hmcszt\d  1 2. m, which  taken  fromth 
hoH^e  of  the  ftarres  being  in  the  Meridi4Hy)\ivhic 
by  the  40^^*Pro.was  at  1 1 .of  the  clocks Si^%,va^. 
m%H)xt^s6.h9Htes^d.ndi6.  m:  but  if  the  faid  5  *' 
houres  and  1 2  .m,be  added  unto  the  faid  1 1  .houn  ' 
and  48.  m,  it  makes  ij.hures,  from  which  1 2 
being  taken  leaves  5 ,  honres.  So  upon  the  6^^.  c 
Tebrna  y^  Cor  SI  fhall  be  due  Eafl^  at  ?6.m,pa( 
d,at  night^and  due  mfi^  at  5,  of  the  Clocke  ii 
theMorning,and  the  Stars  yi/fitudejDcin^  cithc 
Sajl  or  is  nccre  I7.gr.45.m,as  was  re 
quired. 

Tfo.  Fourthly  ^upen  the  fight  orappea^ 
45  •    ranee  of my  of the  afore  faid flars^ 
to  finde  the  J^^muth  there^ 
of  and  the  hour e  of ^ 
the  night. 

i?;the40tK  Pro.  for  the  day  given  finde  the 
C^nfliH  hoarcoC  the  Bdrres  coraingto  the  UMeridtan^ 
£lto.^9*  then  by  tht^  17.  Pro.  take  the  fiarres  height,  aad 
account  that  height  in  the  Index ^  then  move  the 
JndiX  untill  tbc  degree  of  the  JlArres  Altitude^  in 
the  Index ^  mccte  with  the  parallel  of  the  U^rres 
"DecUffitMn^  jj^thQ^dgc  of  the  Itfdex  in  the  Umh 

fheweth 
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|icwcth  the  ftarresexf^tiw^/^,  and  the  Mtriaian 
lat  mccceth  with  the  degree  of  the  Altitude^  in 
le  Index  fhall  flievv  you  the  houre  that  the  fiarr0 
fmts  to  be  m  the  L^eridim^or  is  paft  the  Meri^ 
j4;f,wbi€haddccl,orfut>tiaded  from  the  hof^r^ 
fihe fidrres  being  in  the  MeridiM^  gives  the 
^HTi  of  the  night  required. 

5^  if  the  day  were  the  26^^.  of  IhIj^  and  if^^f^?^. 
^^«/7ii,  (hould  be  obferved  to  be  on  the  If^efiof 
K  Meridian ^2 p,g;c.20.mjhigh  above  the  Hori-> 
^^jthislfeckcoutuponthe  Ii$deXy  and  move 
ic  Index  to  and  fro  untill  the  faid^  2  p-gr.^o.m, 
)cctewith  the  parallel  of  Z)^cIi«4ri^^,of  AqniU^ 
>  the  edge  ofthe /;^^^Ar,in  xhtLimh  dothpoiDC 
ut  the ft^TYiS^^imuth  from  rXit  South ^  viz,6$  • 
r^i  t.Bi,attdthc  Meridianthzt  meetcth  with  the 
forcfaid  degree  of  Altitnde^  is  the  time  of 
he  fiarres  diftancc  frooi  the  L^trtdian^  vhm 
cere  3.  boureszttd  aS.m,  this  added  u»to  the 
0HreoiAqHildsb(tm^  in  the  tJPferidUn^  which 
)y  the  40^^.  Pro*  was  at  i  o.  of  the  Ciocke  &  3 
n,atnight>mak€S  l^.houref^ov  2  of  the  Ciocke^ 
n  the  Mornings  fo  if  AquiU  were  obfervcd  the 
d^^.of  Ifflj^  to  be  2p.gr.2  o.m,  high  to  the  fVefi 
}^ihc  Meri  Jidft^  th^n  the  Pcf^iion  or  Azimuth  of 
hat fidtn  from  the  Meridi4n;^2iS  Sj.gr.ii.m, 
ind  the  beure  at  that  inftant,was  at  2«  of  the 
□«ckc  in  the  Morning, 

M  %  Thui 
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Thus  toaching  the  refoliuion  ofthe  aforefaic 
44  4S'46.an(i47t^.  7r^.  ofthe  aforefaid  Inde^ 
or  T4^/^5 which  did  belong  to  ^ftronomicah  ob 
feruarions,  the  laft  ufcs  now  follow,  viz. 48.49 
jo.p*  1 5«i  4*^nd  1 5t^.  ufcs  of  the  Index  or  T^^/tf 
which  are  onely  proper  to  Geometrieall  Praclica 
viz. 


""l*  H^w  to  meafHYe  the  ^Hmitie  c 
an  A.^gle^or  to  taks  ^he  diflance  of  tw 
Starrest 


the  ffirmgh  ^[^  PUc^i 
4.  The  indication  of  A  PUine^or  to  PU^\ 


5.  whether  an  Altitnie  he  in  the  Point  0 
hbrmon^  above,  or  hlow  the  hvei 
of  the  eje^4nd  how  much. 

6.  How  much  t  behightofan  Altitude  iy 
ahovetheeje^v^hichu  accefab/e^  or  in 
accejfdb/e.  ^ 

7.  I^oyv  to  meafure  any  "Part  of  an 
Altitude ^Tvhik-h  is  not  approach ab/f. 


2.  ^(Tfv  to  msafure  difiances  and  bredthen 
g.  How  to  take  the  Circuit  of  a  fiotire^  ^ 


Hon 
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¥irflJ)ovPto  obferue  orfinde  the  <Pro. 
meajureofan  <tAngley<OYtak^  44- 
the  dtjlanceoftmjlarres 
by  the  Injlrumenh 

ttt  the  IJIrumc»t  be  placed  upon  fome  Reff,  ^  . 
.  hich  may  be  fo  acccmmodaKd  that  the  /«/r»- 
vtnt^  may  be  elevated,  dcprefled,  or  be  placed'  ^^'^^^^^ 
iorizjmtiill^  as  occafion  requires,  then  crcd  the 
ights  of  the  Iniex^^  place  the  edge  ofthe  Index 
pen  the  hourc  line  of  12.  the  Index  fo  placed 
)©ke  through  'the thereof  and  moving 
le  Inftrumm  upon  his  Refi  to  and  fro,  untill  you 
;e  themarkcor.$'?<«»-rff,  thatmal<cs  the  Angle  or 
iftance  required.  Then  fifrew  faft  the  Ufirtt- 
w»f  tothefocket,  and  move  about  the /«</*a-, 
ntill  through  thtfghts  thereof  you  fee  the  other 
larkc  ery?4r,fo  the  number  of  degrees  betweene 
le  edge  ofthe  Index  and  the  home  of  1 2.  in  the 
.imh  ohhc  InfirumeHt  ft  all  be  the  meafureof 
AnglcordiQance  of'thcf»(7  Stars(oii^t  for. 
Let  S and  7)  be  two  markes  or  Starr es,  and  let  Exami 
le  Angle  £  A  V,  or  diHance  E  D,  be  required, 
■"he  Ufirttmint,  ABM,  being  placed  upon  his 
efi  gHl A', obferue  oneof  the  markes  «r  jlarrts 
I'D,  through  thc7^^;/(admit  4^,)rothe  vifuall 
ae  (hall  heABD,  then  having  made  faft  the 
M  3  InftrHmtni 


^6 


ImJIrumint,  move  the  Index  A  By  utltilltlirGug 
the  fights  of  it  you  fee  the  other  marke  or  flarr 
£,  which  fuppofe  to  be  in  the  vifualiline,yi  C  1 
fo  the  Arkcof  the  Limbcoi  the  IvfirHnunt  B  C 
fhallbe  the  diftaHce^bctweene  the  two  Stdrs,  £L 
C^^'#//4-.ortheincafiirc  oPthe  Angle  S^D,  requirec 
rif^  Now  Infintt  are  die  ufes  of  knowing  th 
Quantitic'  of  Anglesy  in  the  Copious  and  val 
Body  of  AfatbumiUicd/lPr^i^iccSy  therefore  fror 
thenriuItitudeof£A'4i»^/tf/  that  might  be  raifc 
upon  them,  or  extracted  from  them,I  willonel 
inftance  for  brevitic,uponthcfc  two  plazne^an 
ordinary  ones  foUowing,^^^ 


«7 


S econdly^  hovp  to  meafme  di^an-- 

ccs^and  breadths.  * 

Lit  OF  L  rcprefcnt  part  of  the  Ferimeter  ^^^^^ 
3f  a/'w.andlcc  it  be  required,  that  f\anding  at  • 
bmeconvcmcnt  place  without  T^insk^t  fhot,  as 
admit  at  the  diftance  bctwccnc  the  points  of 
:hc  Bulwarke  viz.F&i/jas  alfo  the  naealure  ot  the 
^Ace  of  cither  of  the  Bulwarks  viz.  /'  JE,  or  M  X, 
/vith  the  length  of  the  OM/wtfZ)  N,  and  all  the 
iiftanccs  from  T,  viz;  TF,  T  TA/^  and  TL, 
vcrc  required. 

Or fnffgfe  0  P  ,^J2,werc  4  places^  whofe  fc- 
crallrfiftanccs  the  one  from  the  other  as  from 
)  to  P,thcH  from  P  to  ^and  from  ^to  R.Sczn 
b  thefeveral  diftanccs  from  Twii.TO.T'P.r,^ 
nd  7"^,  were  demanded.  The  ConftruSion  and 
cfolution  upon  either  of  thefe  is  alike^therefore  ^^^^ 
ire  will  inftance  upon  the  latter.  (fiJJi^ 
TUct  the  Inftrnment  upon  his  Rifly^t  T,and  the 
dgeof  the  Index ;\xpon  the  hoHfeoi  1  a*thcn  loo- 
ing  through  the  fghts  ok  the         upon  feme 
larke  taken  at  pleafurc  in  the  field,which,  admit 
j)  be  5,  then  obfervc  the  fir  ft  uiarke     fo  have 
jouthc  Angle *y  r/?,which fuppofe52.gr. 30. 
lien  looke  ro  .^^fo  have  you  the  Angle 
hich  let  be  63  .gr,  1  5 .  m,  then  looke  lo  fo 
[iveyou  the  Angle  -^T^jadmit  tobe  74^gr'i5#m, 
d  laftly  looke  to  O^fo  have  you  the  Angle 

SYO^ 


^8 

STO,  12  3.gr.l  5.m:For  thefe  Angles  are  tab 
Vvith  great  facilUtic,  wben  once  the  hftmrnc 
is  redificd  as  in  the  firft  dircdion  is  fpecificd^fi 
you  necdc  not  but  move  the  Ii^dex^CircuUrfroi  \ 
obiecl  to  obic6\fo  the  Arkes  of  the  Ltmie  < 
the  Infimment  as  before,  from  the  home  of  i : 
unto  the  edge  of  the  Index ^  fhall  ilicwr  cfc 
meafure  of  thefcuerall  Angles  obferved. 

Thus  at     place  up  a  Marke^and  in  the  vifua 
line,  TS^  and  meafurc  a  certaine  diftance 
pleafure.as  admit  to  53and  fuppofe  it  were  foi' 
to  be  poo.foote  (or  50®.)'arde8)  thenplaciii , 
the  Injlmment  at  5,  upon  his  Refli  and  laying 
the  edge  of  the  In^ex  to  the  hmre  of  12. 
move  the  Injlrumen^  about,  untill  through  tb<  ^ 
fights     the  Index  I  may  fee  the  markc  whicl^ 
Was  fct  up  at  my  la  ft  Nation,  then  make  faft  th< 
Inflrnment^'xn^  obferve  O,  lo  have  you  the  Anglr 
TSO^  which  fuppofe  to  be  2iJ.gr.  jo.m,  thci 
looke  to  P^io  have  you  the  Ar  glc  TS  whic{ 
ictbe  jj.gr.jo.mjthenlooke  to,^fo  haveyol:^ 
the  Angle  T S  .^^which  admit  to  be  (Jo.gr.  ly, 
in,  laftly  obferve  /?,fo  have  you  the  Angle  TfSR^ 
87.gr.  in  like  maner  may  you  obferve  the  Angles 
at  the       from  theftations  T^atid^,  formerly 
fpecificd  all  which  obfervmons  may  be  placed 
AownzinTahles^  ashereunderapprares,  which 
may  be  called  iht  Tdles  of  obfer  ved  Angles. 
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pr  5.74.15  p^i'-in^- 
1  r  5X^.60.1 5. 1  r^937. 


5  <'5rL.55'45.^  ^^71. 


c9r 


srF*  104.00 

r5F.  59- 
r5E.49-3  5- 


5;if.ii82. 
5E.I364. 

5F.I459- 
r£.ioj9. 


|.r5L.  79-  jo-j  fL.  iz68 

j^or*  touching  the  refolution  of  the  poin 
there  is  a  triple  way  of  operation,  viz.  cithe 
jiritbmeticaBJrtfirHmentaayOtgeemttricall,  each  ( 
which  beiag  fufficiently  ^acill,to  fuch  which  ai 
verfcd  in  the  documents  ot  Ulfathematic* 
PMf?<c«,  but  the  later  bccaufe  it  is  more  vulga 
and  eafieft tobc  apprehended,!  wiHinftance  he 
upon which  is  that  part  of  Ceometrie, commoi 
ly  called  Pr»trAni»n,  a  thing  fo  common  that  a 
moft  every  one  that  hath  any  critrancc  in  ^eem 
rri^'jcan  pcrforme  it  according  to  the  ordina 
way  they  arc  inftruftcd  in.  But  to  facilitate  ih 
ldndof  'pra*^^icc,I  aduife fuch  as affe^  this  kin( 
of  Practice  to  ufethc  Tretr^Qer,  which  I  ul 
which  is  a  plaine  then ;?»r,having  a  fmal  hoic 
the  Ctf»/^.whofetwo  leggcs  from  the  Center  a 
made  witli  a  (harpe  edgc,but  lo  that  they  lie  fl 
upon  the  P4perySc  each  of  them  tobe  dividcdm 
100  or  1000  diuifions  with  a  ^^drm^l  j^i 
or  more  divided' and  faftned  alfo  at  the  end 
one  of  the  lcggs,but  f©  that  the  ^Adr^u 

At 
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^rkf  have  alfo  an  edge  to  lie  flat  upoh  iht  Papery 
nd  to  Aid  c  in  at  the  other  leg,  fo  fhall  it  be  ac- 
ommodatcd  and  made  a  fir,  Sc  apt  tHfirumint  to 
indc  the  jS^jJ^ntit^  Angles^  in  a  Plot  fin  to  pro- 
rad:  -^^^/r//or  fcrvice,as  foUoweth. 

S$to  Icarch  out  thcdiftancc  of  O  P  ^^,the  £xam. 
nc  from  the  otbcr,or  all  the  diftanccs  from  7"^$ 
;asrequircd:t)y  theheIpcof  the  former  Angles 
f  observations  and  TrotraUery  it  may  6c  done 
ms. 

t^^(?^a  faircleafc  of  draw  an  obifcure  Confifu 
,ncas  TSj  and  plarethe  edge  of  one  ofthe  Icggs  ^^o,6  t^ 
FthcProirtderthercto,and  fet  a  pinne  in  the 
enter  to  hold  that  leg  faft,  which  fuppofeat 
»thcn  in  the  edge  of,?  rotrader  from  the  Center 
e  accouttt,Pco.&  make  a  point  upon  ihcPafer^ 
ito  which  write 5,thcn  account. 5^.gr.  3  o.  m,in 
e  ^MadrdKt/fS  Arkf  (which  is  the  Angle  RTS, 
ccified  in  the  aforelaid  Table  of  Angles)  md 
>vc  the  edge  of  the  other  leg  of  the  Pr$trdi€r 
to  it,and  by  that  edge  drav\^  the  line  Y  /f ,  then 
:ount  fij.gr.ij.m,  in  the  faid  ^^^idr^ntdl 
if r/^,and  move  the  former  legge,  unto  it,and 
law  the  line  3^,^  In  like  manner  m^y  you  ac- 
jLintrhereft  of  the  Angles  out  of  the  ?forefsid 
ible  of  Angles  in  the  former  QnadrAKHll  Jrk^^ 
\i  fo  draw  the  other  line*  T  P^and  /  O.  Laftly, 
/the  Center  of  ihtProtraElcr  upon  5,  and  the 
igcofoneof  the  leggs  thereof  upon  the  line 
ir,  then  in  the  QuadrAntAll  Arki^ccomi  ^(5.gr. 
|.in,which  is  the  Angle  T S  O^as  ii  before  fpe^ 
N  3  cified 

t 
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cificd  in  the  Ta^U  efj^itgUs,  and  lay  the  edge 
the  other  Icgge  of  the  PrttrnBor  unto  it,  ai. 
draw  the  line  S  O.  Now  marfce  whether  the  li| 
S  O,  meets  with  the  line  7"  0,which  will  be  at  < 
ioSO,  flajllbconeof  the  diftances  required,  ai 
Ibail  be  meafured  or  given  in  th^edgc  of  the  Pi 
tracer ^to  be  15  i6,  i  foot. In  liU  manner  accow 
5?.gr.5o.r»,iiithe  QMdrwuU^j^rkf,  whichi 
the  An^le  /  JP^  and  move  the  c<Jge  of  the  A 
tTABer  to  it,and  draw  -he  line  SP,9.nd  alfo  mae 
where  the  edge  of  the  PrttrAd^r  mtns  with  t 
lioe  r/»,which  will  be  a?  P^(o  7>  i",  fhall  be  an 
thsr  diftance ,  and  alfo  meafured  in  the  cdi 
cfthc  Prttra^iff-  as  before,  viz.  nj2.foot 
In  /ikf  ffMH^  may  you  Prttrsa  the  other  Angli 

I; 


aodfo  alfodraw  the  reft  of  the  lines,  S 
and  S  R,  then  laying  the  Center  of  the 
trs^ier  upon  r,and  one  of  the  edges  being  mov^ 
to  any  line,  would  iiiftantly  fliew  you  the 
meafurc  of  that  line  which  is  the  diftancc  re- 
qqircd  vi2.ro,82 5>2.  rP,p 732.  3" ,^537.0, 
and  TRji  5  84.  foote  and  thc^c  aocaf'ures  with  the 
j-eft  are  placed  oppofite  to  each  Angle,  in  the 
aforefaid  fpccificd  T»bUof  Mgles-.novr  if  you 
place  the  Centei  of  the  Proirsaor  upon  0,  i«id 
piovc  one  of  the  Jeggs  to  'P,fo  have  you  the 
brcdth  O  Tjin  the  edge  of  the^Prttradert  and  fo 
of  others;  Thus  for  the  firft  example  upon  ibc 
ure  of  Angles  in  Brcdth  and  Diftancc5,thc  fccoiKl 
tollovvcth: 


Thirdly ^hovp  to  take  the  Qrcmte  §5,.^ 
I  tf^figf^re^orthefurueighof  ^e,' 
\  a  Tlace. 

\htt  ABCDy  beaplaincto  be  raifcd  as  Fmifitrs  f^Am 
lave  i  t,or  a  fitld  to  be  ploted  as  fttrvejtrs  account 
e,  or  a  Figure  whoCePerimefet:  is  rcqu  ire d,as  Cee- 
f  *rr j,-^/ trcatcof  icThe  ^  Wr.^/^may  be  held  at,,.,;, 
i>cfifor  this  fcrvice,asfuch  would  have  it,  whofc  ' 
earning  is  altogether  vcrfcd  thercin.But  any  /«- 
irument  fljall  be  able  to  doe  this  Serviee^thn  can 
ixt  iccuratly  take  ox  mcafure  any  Angle,  (  not 

that 
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tbtwerejcathat,but  make  ufe  of  this  for  the 
prcfcnt )  and  thet cforc  in  this  action,  it  were  no 
fofTcofitimetomakea  preambulation  about  the 
ficld,to  view  thefcverallwiudingsand  turnings 
thereof, and  what wirhgreatcft  Conve- 
nicncy,and  expedition  arc  to  be  oblervcd,  and 
what  might  be  omitted^and  « the  Angles  of  con- 
fequencc  there  to  fet  up  fonaemarke,  and  upon 
thofc  tAngies  to  fabricate  the  whoie  workc  : 
for  hcrecfpecially  is  to  b«  noted,  that  the  more 
Anglis  that  are  oblerued  in  any  praAife,  by  way 
of  Circumfcribing  a  Tield,  or  C4mfMgn*,i\^ 
greater,  and  more  evident  fliall  the  error  be  m 
the  Conclufion. 


/,..  V 
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^  in  the  Fi^f/re  A  BCD,  there  is  cicvch  £x4m^ 
^^^lesand  as  many  fides,  now  if  at  every  An^/e^ 
an  objfer  vation  fliould  be  naadc,it  would  be  more, 
iubicd  to  error  (  as  before  )  then  if  Icfle  Angles 
were  obrcrvcd3therforc  in  this7)M^r4w«iff  fewer 
-^^^/(f/of  obfervationoiay  be  fully  fuflicient  to 
raifc  that  ?/^#V7#,  Take  the  of  the  Fteld,  or 
give  the  Ptrmet$r  of  that  Figure,  Therefore  fup- 
pofe  the  Hotcd  ^Afoghs  of  Confequence  to  be, 
A,  By  C,  2),  ^  the  workc  may  be  then 
thus. 

PUc0  the  InJlrHmmt,  upon  his  reft  at  tA,  and 
obferuc  the  AngU^^B^v^hich fappofc  3  2.gr.io 
m^thenmeafurc  ii^,with  a  T^ecimaO,  Chainc(or 
fuch  h'ke, )  which  fuppofe  to  be5.Cbaines5notc 
this  in  a  pcece  of  paper,  then  take  the  hftrnment 
up,and  meafurc  the  line,  ^B^hwt  firft  oncly 
y^C, which  fuppofe  to  be  1  i.  Chaincs  and  60 
jLinkes^which  is  written  down  thus,i  l.<5o,Tbcn 
meafurc  the  diftance  from  JE  to  the  Angle -F, 
i^hich  admit  to  be  a.  2©,LaftIy,  go  one  with  the 
jneafure  A  "Sjwhich  (uppofc  to  be  15.  oo,  the 
\i^lc  of  obfcruation,  and  meafures  thus  taken 
nay  be  noted  downc  one  againft  another,  as  in 
he  T^ble  following,  then  place  the  ^^I^^^^^^^ ronflrul 
'ipon  his  reft  at  S,and  ebfcrue  the  Angle  :^J?C,^^-^^^  ' 
;  hich  note  downe  alfo  and  meafure  the  diftance,       ^  ^ 
if  G,and  G  //,and  then  going  on  with  G  B^toG 
|nd  marke  and  meafurc  P  /,and  then  meafure  alfo 
jK,and  fo  goe  on  with  B    which  meafuris  are 
|l  placed  down  ai  appcarcs  in  the  T^h  of  Angies 
a  and 


I 
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and  mcafiircs  following :  In  like  maner  performe 
the  reft  of  the  worke  imuU  you  come  to  and 
foAlithe  Mglesmdmea/Hres  will  be  according  to 
the Ta^lchcrc  under  fpecificd. 


the  t Me  \  r he  t Me  of 
32.10. 


{6.  ^o. 
I.  ae. 
^  ^   8  .  00^  

{3.70. 
5.  40. 


H4vw£thc£c  obfervatioRS  and  mcafurcs,  they 
nay  be  'ProtjMSed  thus  :  upon  a  fairc  Chute  or 
L^afcof  *P^/?^r,drawanobfcureline  2sAB^  and  ^^^^ 
)lacc  the  edge  of  the  Protratler  thereto,  then 
Lceping  the  edge  of  the  Fr<7/Mfl<?^  faft  upon  the 
line  A 'S,  open  the  other  edge  to  an  /l^^le  equaU 

0  B  ^.^,viz.5  a.gn  lo.  m,then  place  the  pine  ia 
he  Cintir^ic  make  9  niarke  at  ^^^nd  account  in 
becdgc  of  the  ProtrAEler  tht  mcafures  of  the  lines 
i^^/iE^ABjc^ut  of  the  Table  of  meafures,  and 
lake  markcs  with  a  pin,or  fuch  like  at  the  terms 
bcrof.  viz,at  ^,bc  if , then  open  the  PrctraBer^ 

1  a  right  Angk^li  place  the  Center  rpon  6  &  one 
icedgesofitupotithe  lincj4£jfothe  meafare  of 
f  t  he  Iinc,f  f  ,may  be  accounted  in  the  edge  of 
le  Pr0trd&er:thcn  draw  apparently      ,  &  FF^ 


C 


Q  fo 
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fo  have  you  ProtraEltdz  part  of  the  figure -then  I 
the  Center  of  the  Protracier  upon  2 ,  and  one  <  , 
the  edges  upon  the  line  3  -4,and  open  the  othi  ' 
edge  unto  8o»gr.lo.m,  according  to  the 
AB  C,  then  in  that  edge  out  of the  former  T d 
account  from  the  Center  "By  6.oo  and  make 
point  at  the  terme  therof,which  admit  at  f/j^b  i 
account  p.ao.and  at  the  end  of  it  make  anoth 
point,vs^hich  adniit  /,  laftly,  in  the  edge  of  tl 
Protracler^ccomt  16,40.  and  at  the  end  of 
makea  poinr^which  fuppofe  C,  and  according 
the  former  direiflions  Protrdl  alfooutof?) 
Table  of  mcafures^  the  mcafure  for  G  H,  and  / 1 
then  laftly  draw  apparntly,    H,  H  /i:,a.id  K  I 
In  like  raaner  may  you  PrmaTt  the  reft  of  t)  \ 
%A!^^/eSyZnd  mealures  out  of  the  af#refaid  T <ihle 
Me^fures^xxd  Angles  ar*d  fo  the  whole  Piai 
ABC  D.fhal  be  raifcd,or  the  (aid  field  plotted, 
the  Terimeteroi  the  figure  given^as  was  require  m 
But  it  had  becne  fully  fiiincient  f  byhdpe  ^  I 
this  ProtraBor  )  to  have  plotted  the  aforcfa 
Plainey  by  knowing  the  former  MenjureSy 
two  Angles  of  obferuation  only. 

(pro  .  fourthly ^' how  to finde  thefnci  ^ 
'    nation  of  aTlame^  or  to  h/e^ai  ^ 
a  Tlaine  unto  an  An^^  aff^nei 
and  to  T lace  a  Tlams  Hon^ 

UiQ.e^.     For  the /ri?,Set the  Safi  and        edge  of  r 
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Ulirttmtnt  unto  the  TlMne^  then  if  the  edge  of 
hi  Index  in  the  Limbe  of  the  InHrument^  cue 
he  point  of  Sa(i  or  ff?/7,  the  VUtne  is  verttcat!, 
nd  doth  not  Ipiciine  yhat  if  the  /W^^f  fgli  from  the 
joints,  looke  how  many  degrees  it  is  from  the 
joints  of  Eafi  or  fT^B  in  the  Limh  of  the  /»/r/^. 
wtt  fo  much  is  that  JnclinAtion  ©f  the  P/<n»4f. 

FortheSaond^to  SUvaa^  PUine^  torn  AnqU 
ijtgned. 

is  onely  the  fame  with  the  formcr^but 
lay  be  apply td  to  feverall  ufes,  as  to  trie  the 
louni^or  to  mount  a  Pesce  of  Ordimmc  at  any 
^nd^n :  or  to  place  "Burning gU^es  (  or  others  ) 
fcverall  Ainglcs,  to  receive  each  others  Repx^ 
,  and  that  the  point  of  concurfc^or  inflammmoH 
fuch  g/^^/ may  be  in  the  or  beamc  of 

c  Snmi^ov  that  the  point  of  infiammon^  the  re- 
fcfcntative  Imagf^  or  the  cxcenfive  Elumin^ 
ion  may  be  proied:ed  to  a  point  alTigned, 
VoY  the  Third ^  t&  retlifie  a  T>Uim  Hori^mall.  CcnJIru^ 
P /ace  the  Ts^jtrth  and  South  cdgt  of  the  InBru.  ^to,66.] 
w,  unto  the  under  face  of  the  and  then 

irkeifthecidgeofche/«^i<?;^,cutthc  points  of 
dor^eHinihcLimhe  of  the  hiFImmcnt^  for 
?n  the  PUine  is  Horizontal/^  butif  it  fwaruc 
;  m  that  point.thcn  it  is  not  Hori^^onta/Jbuz  the 
nno  is  to  be  raifed,or  depreired.untill  by  fcverall 
!  rails  in  fundry  parts  of  chc  P/aine^  you  fee  the 
;c  of  the  InMx  fall  upon  the  points  ofEaJ}  or 
"  'i^/or  then  fliallit  be  truly  Hori^^ontalUOthct^ 
f fe  you  may  redifie  the  P/awe  Hotizma//J^y 
crating  uponthc  upper  face  of  it;  if  you  fct  a 


Cnh  upon  the  pb'nc,  a  id  then  placing  the  Em* 
and  ^cfl  edge  ot  the  InftrHmsnt  unto  the  fide  < 
tbc  Cuhc^  for  then  the  obferuation  will  be  as  tl 
former ,and  therefore^acconnnodated  &  concli 
ded  accordingly. 

^ro.  fiftly^  to  finde  J^hether  an  Alti 
tude  he  in  the  Toint  of  libra  Hot 
oraboyCyOr  below  the  ievell  of 
the  eje^andhoypmuch^ 

Dtcl^a^  Z^r^^and  JT,  be  three  fcv^erallobieds,  a 
t%on.  ^^^^^  fevera'l  fituationsbc  required. 

C^nHrU"  hFlrfimm  hang  upon  a  reft  pi 

tlio  6  " pc'^'^dicular,  and  let  it  beheld  fttdfaftthac  \ 
/W^jcmay  be  vcrcicall,andplay  eafily  by  tbc  fi 
of  the  /;^r;i«jt?wf^rhen  looking  through  theyl^ 
of  it^lirr  the  Inflrnmeni  up  and  downe,  unrill  y 
fee  your  marKc,which  fuppofc  fivft  C,  and  ad; 
the  Index  fhould  cut  5.  in  the  line  ef  Ihado^ 
which  fiicvveth  that  C,i$  higher  then  the  eye 
the  5^^.  part  of  the  diftance  of  the  baffis  of  t 
obieft/rom  the  eye,  fuppofcd  at  A. 

Sec^ndij,  if  through  thc/^k/of  the  InFlrum 
you  fee  the  fecond  obie^l,*??  and  the  Index  fall 
lipon  no  part  in  the  line  of  (h^^d^wes^thtn  it  Ihe 
eth  that  the  point  5,is  Ievell  with  the  eye,  for 
in  any  obfervation  the  Index  fall  betweenc  1 
beginning  of  the  line  of ^aiowes/y^hxch  is  ne 
the  bcgining  of  December  )  and  the  fight  1 
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hecycitargucththattheobiea;  is  higher  then 
be  eye,  but \i  the  in^x  fall  beyond  the  beginning 
)hhc  hnc  of  fliado wes,  then  the  obicd  is  lower 
hen  the  eye. 

ThirMr, if yoa  obfcrve  th-  obiedl  X  ( the 
jc  bcmgat  ^,)chen  if  in  obfcrving  thc'tW**  ^^J^*^ 
r,tbrough  the  figks  of  the  InSlrnmrn,  the  Ind*x  ^'"'^^^ 
hall!  fall  beyond  the  beginning  of  the  line  of 
had^wesy  that  is  from  the  Ka/enMr  number 
he  degrees,    m  thcZ:^«^*  from  the  edge  of  the 
!  ndex  unto  that  point,and  account  the  fame  back- 
vard  from  the  point  in  the  Lmh  that  is  oppofit 
otheoeginningof  the  line  offi^doms,  and  lay 
he  edge  of  the  Index  unto  it,  then  fuppofc  the 
*^f^,inthc  hnc  of  Aadowex  interfed  8.  which 
heweth  that  the  poinr  Xis  lower  then  the  levcil 
j.fthecye,by  the  eight  p«rt  of  thediftance  from 
outothemarkcNowifthe  diftance  fliouid  be 
oo.foote.then  the  point  X,  fhaJl  be  below  the 
^<rtz.om^lL  line,  or  line  of  levell  AB.li,  fooie 
nd|  whicbis  the-  part  of  i  oo.the  diftancc  be- 
Drc  fpecified, 

Wxtly^hovo  tojinde  t^w  height  o/^ro- 
an  Altitude  abo-^e  the  leyfcll of 
9/the  cye,either^cce/sib/e, 
or  inaccepble. 

Let  *BC  be  an  Altitude  and  the  eye  at,  A  di-  ^ecUr* 
t»ntfroajtItei?<»/*/of5,Ioo.foote.  ,«•. 

// 
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If  through  the  fights  of  the  hftrHmm  the 
fuHimet  of  the  Altiwde  B  C^viz  .  C,  be  feenc,and 
the  Index  falling  upon  5 ,  in  the  line  of  fjbadowes^ 

€mfiru0i^  arguerh   the  •A/fitude     C,  to  be  the  5  t^. 

^io.6p.  psrt  of  the  diftance,  viz.of^.S.whichis  2o.foot» 
Or  let  the  yf/^/W^of  ^,be  fought  our, whofe54/i 
cannot  be  fecne  Admit,  the  firft  ftation  be  made 
at  ^and  feing  the  fummct  of  the  Altitude  Gy  the 
Index  fliould  cut  3  in  the  line  of  fhadeyves^xiKigM'- 
eththat  the  diftanceto  the  'Bafis  of  the  AltitPtde^ 
is  triple  to  the  j4 hitude ythcn  if  i  ihould  go  neerer 
to  the  AUitude^viz.^t  D,and  {hoiild  obferue  the 
fammet  or  top  of  the  dltttude  Gy  and  that  the 
/W<f;v£houldfallupon  I.  in  the  line  ofyJ^^i^w/, 
then  it  fliewech  that  the  diftance  from  D ,  to 
the  Bajis  of  the  Altitude  is  equall  to  the  -4/- 
titude.  Now  fuppofe  that  betwcene  2)  and 
•A  were  80.  fooce  it  fiiould  feeme  that  the 
^/m/i^jjfobferued  ftiould  be  40.  foote,for  if  ac 
Z>,the  diftance  to  the  Altitude  be  equall  to  the 
AltmdeyU  the  diftance  from  Ayto  the  Altitudcy 
be  Triplf  to  the  0y^ltitudeythcn  the  diftance  from 
Z)  to  the  Altitude  is  the  f  of  the  diftance  A!{y8c  fo 
^  ^^.ftiall  be  double  to  x:? /^.therefore  halfc  the  di- 
jftancc  ^Z>,vi2c4o.foot  is  the  (Altitude  required. 

Seyenthly^  tomea/ure  any  part 
of  an  ^4 kitude  vohich  is 
veeu  approachable. 

rJi9  ^         ^  H,'^  part  of  an  Altiiude  be  required  to  * 
bemeafured. 
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^''V?,  fearch  out  the  hcigu.  ..',as  before  40. 
foote,chcn  admit  ftanding  at  A  and  looking  to 
/^/iirough  the  fights,  the  Index  ihould  cut  4, 
which  fhc  vves  the  ditlance  from  A,  to  be 
druplc  to  the  Altitnde  of  H  R,  and  if  commine 
neerer  the  Altitude  8o.foote,viz.  at  D,  /  fl-iou  Id 
obicTve  B againe,tbrough  the fights  of  the  Infirtt- 
mcm-m^giK\Q  the  index  to  cut  i,  andf,  ia  the 
line  ofthe;^W<5w^x,thenthcdiftance  tromD,  to 
[hcY^/dmde  HR.vn.D  R,  fliould  containe  the 
Aliitude  H  ^,Gnce,ancl  a  third  part  of  the  Alti. 
f«/^^,now  feeing  that  Z)ie,|is  i  andf,  therefore 
}1  fhall  be  I  ,but  the  oblervation  at  A  (hewed 
til-  diitsnce  from  to  \\it<sAltitude  B  R,to  be 
ga^Mdrup/ey^ud  feeing  that  D  R,is  I,  and  I  pare 
oi'  5  ^rbcreforc  A  i), mufl  be  2,  and  2  parts  of  3 , 
which  makes  A  R.thv  whole  diflance  to  be  4,  or 
Qaadrup/eto  HJJ,biitif  AB,2,'  and  2  parts  be 
8oiof3ie  then  iJ,being  i,and  Impart  fhall be  40 
ico^c,and  ifDR^t,  and{,be4o,footc,thca  HR^ 
(whfchwasi  (houldbc  but  :?oibotc,&  focon- 
^equ^^-rIy  ^  ^,)rakcnfrom  GR,  there  fhall  re- 
mntGH,  1  o/oote,the  critalure  of  the  part  of 
the  AiviaA^^  eq -ired.  In  like  manner  might  wt 
ipplir  die  iSiJi-ufyirKtto  the  meafuring  of  Bredths 
nri  I'ftanceis:  bus  that  which  is  delivered  rhay 

r  for  tht  prefent,and  ^%  fully  fuffieient  for 
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Inrii^t  have  Annexed  ivito  this  Tralfat  the  demonftra- 
don  of  this  Froie^f ion, which  might  hive  fatisfied  thofc 
which  are  morclearned,  but  to  ihew  them  it  would  be 
impertinent/eeing  the  thing  li'es  fo  obuious:for  others,  it 
would  not  be  refpedted  or  regarded/eeirig  the  making,and 

f-radicall  ufe  of  the  in/hument,pnn:ip:^Aly  &  Totaliy  they 
ookeafccry/vhichl  have  plentifully  deUvered.  Now  by 
way  of  Comparifon  it  is  DjkI  in  the  defcription  of  Mijiet 
Gmters  Qjiairmt-i  that  if  a  ^adrant  were  made  (  as  he 
there  relateth  )  unto  a  foote  femi diameter,  it  fhoiild  ftiew 
the  A\imut]i  unto  a  degree  ,&  the  hourc  unto  a  minute.Ic 
is  moft  probable  that  if  this  Horliontal^adrant  ha-yc  the 
(imtfemidUmeter  At  flial  Ihew  the  houre  unto  half  a  minu",' 
andthe  ^^murhunto  ^  m.  And  ifinrhis  rr(i(f?*ar  I  have 
beene  too  obfcme  (  which  I  have  avoy ded  a ^  much  as  pof- 
fiblc  I  could,  jl  intreat  the  Reader  toexcufe  me.  I  conrefle 
I  might  more  Methodically  have  digeftcd  it^andmore  a- 
bouiidantfy  AmpUfied  it,  howfoever  the  afFectionate  I 
perfwade  my  felfe  will  not  fpurne  at  that  which  I  have  de- 
livered;as  for  the  MalevoUnt  I  way  not :  my  few  houres 
would  not  permit  me  to  make  a  long  premeditation  of 
fo  great  a  facilitie.  But  if  anyone  defire  to  fay  jj^e  upoh 
this  Horiiontall  i^adrant ythtn  I  have  done,:  i  have  made 
way  for  hiiTij,  and  vnuailed  the  fubject,  to  heipe  his* 
fight.  •  \i 

from  myhoiifetnChmcery-  m 

T)em  donat    dtgerit.  | 


F  I  N  I  S. 
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